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PREFACE. 


Tux following Work is intended chiefly for the use 
of those, who are attending Lectures on Anatomy, 
or who have access, in their private studies, to 
Anatomical Preparations. 

I could wish to have given it a more popular 
form; and to have endeavoured, by the aid of a 
series of Engravings, to have rendered it, in some 
degree, intelligible to the general reader. But the 
experience of the last four years has fully satisfied 
me, that, in this part of the island at least, it could 
not have been executed according to such a plan, 
without the most inconvenient delay, and without 
an expence, which, were the work otherwise calcu- 
lated to be useful, would have deprived it of half 
its utility. 

In offering it to the Public in its present form, I 
think it right to observe, that the descriptions and 
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facts which it contains, are, in most instances, the 
result of observations and experiments, made directly 
on the Human Body by myself. But as there are 
many subjects, which I have not hitherto enjoyed 
opportunities of investigating in this manner, to my 
own satisfaction, I have, when treating of these, se- 
lected the observations of those Anatomists, on 
whose accuracy I have felt inclined to place the 
most reliance. | 

I trust, however, that, although it is only in these 
last instances, that I have thought it necessary to 
refer expressly to other Anatomical writers, I shall 
not be considered as pretending ignorance of what 
other Anatomists have done before me. There are 
very few situations, if indeed there be any, in which 
such an avowal on the part of an author, is either 
creditable or becoming. I have consulted all the 
_ Treatises and Elementary Books on Anatomy, which 
are usually thought worthy of perusal in our times; 
and have profited, as much as was in my power, by 
the information which they contain. Those who 
are familiar with the science, will readily perceive, 
wherein the present work differs from these, either 
in point of matter or arrangement. 

I have not ventured on many innovations in No- 
-menclature, in the following pages; but where inno- 
vation seemed to be unavoidable, I have uniformly ac- 
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companied the new term with the old in order that, 
until the former, or some preferable appellation, be 
adopted, there may be no risk of ambiguity. As it 
is peculiarly desirable, however, in descriptive com- 
position, to avoid circumlocution, I have not hesitat- 
ed, in many instances, to apply names to parts which 
had no names before. 

The work is, throughout, purely Anatomical. I 
have scrupulously avoided the introduction of any 
Physiological matter; being convinced, that it tends 
rather to interrupt and distract, than to illustrate, the 
descriptive detail. ‘The unconnected views of the 
Functions of the Body, which have been so com- 
monly interspersed in this manner with the descrip- 
tion of its Structure, are generally superficial and 
not often accurate. I reserve every thing that re- 
lates to the department of Physiology; for a sepa- 
rate Elementary Treatise. 

Being desirous of employing this Work as a Ma- 
nual for my public Lectures, I have endeavoured to 
consult the convenience of the Student, by dividing 
it into Volumes of small size. In this respect, I 
have followed the example of some of the most ju- 
dicious systematic writers on the Continent ; and I 
trust, that the arrangement will not be objectionable 
to other classes of readers. 
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HUMAN ANATOMY. 


INTRODUCTION. 


Tuover the division of Bodies into Living and Dead, is one 
which is familiar to us all, yet we do not often accustom 
ourselves to observe the precise circumstances, on which the 
distinction is founded. 

Those Bodies are called Living, in which a certain ap- 
propriation of foreign matter is going on; and those, Dead, 
in which this process has either ceased, or never existed. 

This appropriation of foreign matter, which is shortly de- 
nominated Life or Vitality, is exemplified in a Plant, when it 
adds to itself portions of the soil in which it is placed, and 
converts them into wood, and bark, and leaves, &c.; or in 
an Animal when it takes to itself food, and changes it into 
bone, and muscle, and skin, and so forth. The soil in the 
one case, and the food in the other, 1s the forezgn matter ; 
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and the introduction of this matter into the system of the 
Plant or Animal, and its subsequent conversion into wood or 
bone, &c., constitutes its appropriation. As long as this 
process goes on in the Plant or Animal, it is said to be Liv- 
ing or Alive, or to possess Life ; the instant it ceases, it is 
denominated Dead. 

Some Bodies, such as those commonly known by the name 
of Minerals, have always existed in the Dead state; no ap- 
propriating process, for example, has ever been discovered 
in a piece of Marble or of Iron. In others, the process of 
Life is occasionally renewed, after a Temporary Death of 
minutes or of centuries. 

The object of this continual appropriation of foreign 
matter, by which Living Bodies are distinguished, appears to 
be, to maintain in these Bodies such a constitution, as shall 
enable their various parts, to exercise properly the functions 
which the Creator intended them to perform ;—to preserve, 
for example, a certain degree of hardness, roughness, or 
opacity in one organ; and of softness, smoothness, or tran- 
sparency in another;—to enable one species of fibre to exer- 
cise Irritability; and to qualify another for being the ma- 
terial instrument, through which the immaterial and spiri- 
tual Mind may influence the Body, or the Body the immate- 
rial Mind. But it would be foreign to the purposes of this 
Introduction, to enlarge on these views at present. It is 
sufficient, simply to have pointed out the process, by which 
Living Bodies are essentially characterized. It belongs to 
Physiology to investigate the uses of this process, and the 


phenomena from which its existence may be inferred. 
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Living Bodies, as every one knows, are divided into two 
great classes, Animals and Vegetables. 

Those Living Bodies are denominated Animals, which ap- 
pear to be capable of Sensation and Ideas, or of Feeling and 
Thought ; and those, Vegetables, which do not seem suscep- 
tible of these phenomena. 

Sensation and Ideas are states which require no explana- 
tion. It is to he remembered, however, that, as they are 
phenomena which no man can perceive, or be conscious of, 
but in himself, their occurrence in other Living Bodies, 
must always be to us, matter of inference only, not of actual 
knowledge. It is on this account, tnat an Animal is defined 
to be, a Living Body which seems to be susceptible of Feeling 
and Thought. It is the business of Physiology to shew, 
that the only foundation of this imference with respect 1o 
any particular Living Body, is, a certain resemblance in the 
motions which it exhibits, to motions, which we know to be 


dependent upon Sensation and Ideas in ourselves. 


I provosE to denominate the science which treats of Living 
Bodies, Vital Economy. This science will divide itself into 
two parts, Animal Economy, and Vegetable Economy; and each 
part will comprehend two distinct objects of investigation, 
Anatomy and Physiology. 

Anatomy occupies itself, solely, with the Structure of Living — 
Bodies ; and the province of Phystology, is now universally 
restricted, to the investigation of their Functions. 

It is usual to consider the Structure and the Functions 


ef the Human Body, apart from those of the Lower Ani- 
i 3 
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mals. Hence has arisen the division of Anatomy and Phy- 
siology, into Human and Comparative. This arrangement, I 
shall strictly observe. 

The whole divisions and subdivisions of the Science of 


Vital Economy, may be exhibited in the following plan : 


{ ( Human 
Animal Anatomy. 
Anatomy. =) Comparative 
~} Animal Anatomy. 
Economy. Human 
y Animal Physiology. 
Physiology. Comparative 
Vira ‘ sa Physiology. 
Economy. 
Vegetable 7 
; Anatomy. | pe 
| Vegetable 
Econom 
Vegetable 
Physiology. 


Berore entering on the proper subject of the present 
Work, one or two observations, relative to Nomenclature, 
require to be premised. 

By the Period of Tmpregnation, or Conception, is uniformly 
meant, the moment at which a Child or Infant Being, be- 
gins to be formed within the Womb of the Mother. 

While the Child is yet retained within the Womb, it is 
denominated a Foetus or Embryo; the term Embryo, how- 
ever, being chiefly applied to it, in the earlier stages of its 
existence. 

The end of the ninth month after Conception, which is 
the’ natural Period of Birth, is often denominated the Full 
Time. 
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The inhabitants of Great Britain, and of Europe in 
general, are usually Full Grown or Adult, at the age of 
twenty-five or thirty years. This is the period of Life, 
therefore, which I wish to be understood as denoted by the 
term Adult Age, or Maturity. 

_ All the descriptions throughout the Work, are to e con- 
sidered as applicable to the Adult Male, unless when the con- 
trary is expressly specified. 

To reculate the interpretation of the terms Above, Below, 
Before, Behind, &c. I shall uniformly suppose the Body to 
be in the Erect Posture, with the Arms Hanging parallel 
to the Trunk, and the Palms of the Hands, and the Toes, 
turned directly forwards. ‘This is a simple remedy, and 
the only effectual one, for the trifling ambiguity which might 


etherwise attend the use of these terms. 
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PART I. 


OF THE EXTERNAL FORM, STATURE, AND WEIGHT 
OF THE BODY. 
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PART I. 


OF THE EXTERNAL FORM, STATURE, AND 
WEIGHT OF THE BODY. 


BOOK TI. 
OF THE EXTERNAL FORM OF THE BODY. 


A ForMAL description of the External Appearance of the 
Human Body in its Full Grown state, is altogether unne- 
cessary ; it may be presumed to be familiar to every one. 

For the sake of greater clearness, however, in describing 
the situation of the more internal parts, I propose, with the 
aid of the Engraving at the end of the Volume, to fix the 
limits of the External Regions of the Body, a little more 
precisely than has hitherto been done. 

Adopting, therefore, the popular and well-marked divi- 
sion of the Body, into Head, Trunk, and Extremities, the 
following may be regarded as the Regions of each. 
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EXTERNAL FORM OF THE BODY, 


Regions of the Head. 


. The Brow or Forehead ; the space a, towards the middle 


and lower part of it, being called Glabella. 


. The Occiput or Hindhead; its most prominent point 


backwards, being denominated the Occipital Protube- 


Tance. 


. The Crown of the Head; the most prominent point 6, 


on each side of it, being called the Parietat Protube- 


Trance. 


. The Temple, on each side of the Head. 

. The Region of the Eye, on each side of the Head. 
. The Region of the Nose. 

. The Region of the Mouth. 


The Chin. 


. The Cheek, on each side of the Head ; its most prominent 


point above and laterally, being called the Malar Pro- 
tuberance. 


The External Ear, on each side of the Head. 


The term Face is applied to all that part of the Head, 


which includes the Regions of the Brow, Eyes, Cheeks, 
Nose, Mouth, and Chin. 


L. 


Regions of the Trunk. 


The Region of the Neck ; bounded on each side, below 
and before, by the ridge called the Collar. 


EXTERNAL REGIONS. li 


M. The Breast. 

N. The Epigrastium, or Epigastric Re on, at the upper and 
middle part of which, there is a slight depression, call- 
ed the Pit of the Stomach, or Precordia. 

O. The Umbilical Region. _ 


P. The Hypogastrium, or Hypogastric Region. 

Q. The Pudendal Region; of which the upper part d, is 
called the Pubes; and which comprehends below this, 
the Penis and Scrotum, the Perinzum, and the Anus in 
the Male; and the Vulva, Perineum, and Anus in the 
Female. 

R. The Side, Right and Left ; of which the lower part e, is 
called the Flank. 

S. The Back; the space f, on each side of it below, being 
called the Loin or Lumbar Region. 


Regions of the Extremities. 


Of the Upper Extremities. 
T. The Shoulder. 
U. The Arm. 
V. The Forearm, its most prominent point ¢, above and be- 
hind, being the Elbow. 
W. The Wrist. 
X. The Hand ; in which the prominence 4, in the Palm, 


is called the Ball of the Thumb; and 2, the Ball of the 
Little Finger. 
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EXTERNAL FOKM OF THE BODY. 


Of the Lower Extremities. 


. The Haunch. 
. The Hip or Buttock. ! 
. The Thigh ; which is separated from the Hypogastrium. 


and Pubes by the hollow k k, called the Groin. 
The Knee. 
The Ham. 


. The Leg. 
. The Ancle ; in which the prominence / is the External, 


and m, the Internal Malleolus. 


. The Foot ; in which the prominence n, in the Sole, iS 


called the Ball of the Heel ; and o, the Ball of the Great 
Toe. 
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Very few enjoy opportunities of ascertaining, the gra- 
dual changes which take place in the External Form of 
the Foetus, during the earlier periods of its developement. 
Anatomists are, therefore, the more indebted to SoEMMER- 
RING, for the excellent series of Engravings, in which he 
has represented these changes, from the first to the fifth 
month after Impregnation *. 

In this series, an Embryo only three or four weeks old, 
looks, to the naked eye, like a mustard-seed, which has 
just begun to grow; the Head being like the body of the 
seed, and the ‘Trunk and remaining parts like the radicle. 
But with a magnifying glass, a little dark circle can be dis- 
tinctly seen in the region of theKyes, and a small slit cor- 
responding to the orifice of the Mouth. Four little promi- 
nences are observable on the Trunk, in the situation of the 
four Extremities; and between the two lower, there is a 
curious prolongation like a tail, which has been called the 
Coccygeal Protuberance. 

In an Embryo of about seven weeks, the proportional size 
of the Head is so much less, that the peculiar form of the 
Human Body is quite apparent. ‘Two small pores are per- 
ceptible in the Region of the Nose; and the upper Extre- 
mities seem divided into Arm and Forearm. 

In an Embryo of about eight weeks, a small pore may 
be discovered, by the microscope, in the Region of each 
Auricle ; a Shoulder, Arm, Forearm, and Hand, with five 
small tubercles in the situation of the Fingers, can be easily 
distinguished with the naked eye; and in the lower Extre- 
mities, parts can be seen corresponding to the Thigh, Leg, 
and Foot ; but there is no appearance of Toes. 


* Tcones Embryonum Humanorum. 
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In an Embryo of about nine weeks, there is a projection 
in the Region of the Nose; part of the Auricles is formed ; 
the Toes have appeared ; the Pudenda begin to be distin- 
guished ; and the Coccygeal Protuberance has vanished. 

After this, considerable changes take place in the Exter- 
nal appearance of the Foetus, in proportion as the develope- 
ment of the different parts advances; but it would be im- 
possible to convey an idea of these without the assistance of 
engravings. Hair generally begins to appear on the Hye- 
brows and in the Regions of the Hindhead and Temples, 
about the end of the fifth month. 

According to the observations of SommmeErrine, the 
younger the Foetus, the larger is 1ts Head compared to the 
other parts of its Body, the smaller its Face im proportion 
to the other parts of the Head, and the smaller its Limbs 
relatively to the Trunk. During the first, second, and third 
months, he has remarked that the Upper Extremities are 
larger than the Lower; but that about the fourth, they 
are equal; and that towards the fifth, the Lower have be- 
come larger than the Upper. 

The same excellent author has pointed out the following 
, distinctions, in External Form, between the Male and the 
Female Foetus. The Head of the Male differs from that 
of the Female, in being larger in proportion to the whole 
Body, less rounded, flatter in the Crown, and more pro- 
minent behind. In the Male, the Breast 1s considerably 
more prominent than the Umbilical Region, while in the 
Female it is the reverse; and this is a distinction which is 
very perceptible even in the youngest Foetuses. The Trunk 
of the Body, between the upper parts of the Loins, is arched 
in the Male, while in the Female it exhibits a depression ; 
and this, too, is a difference, which SoeMMERRING has remark- 
ed at a very early period after Conception. The Upper Ex- 
tremities in the Male are a little longer, in proportion to the 
Trunk, than in the Female; the Arms are less cylindrical; 
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the Forearms fuller; the Wrists broader ; and the ends of 
the Fingers less pointed. The circumference of the Body, 
at the Haunches, is less, inthe Male, than in the Female ; 
the Thighs are more slender; the Feet are longer; the 
Malleoli and Heels are more prominent; and the Great 
Toe exceeds the others much more in length. 

THE various changes which take place in the External 
Appearance of the Human Body, both between Birth and 
Maturity, and between Maturity and the Decline of Life, re- 
quire no description. 


BOOK IL. 


OF THE STATURE OF THE BODY. 


Tue mean Height of the Male at the period of Maturity, 
appears to be about 5 feet 8 inches, English Measure. If 
this be not the precise average, it is, I imagine, rather above 
than below it. The following table exhibits the comparative 


average dimensions of particular parts. 


Fleighit of thie Body, tai isssosce ece+se soso Sieet eae 
From the tip of one Middle Finger to the tip of the 
other, the Upper Extremities being extende , la- 
terally, to a right angle with the Trunk............ 
From the Crown of the Head to the top of the Pubes 
From the Crown of the Head to the lower margin 
tates TINS. cece soit ue tot ea ae ee 
From the lower margin of the Chin to the top of the 
SPSL: coco wc anea ells Bue ta iene aemencor 
From the top of the Breast to the Pit of the Stomach 
From the Pit of the Stomach to the Navel............ 
From the Navel to the top of the Pubes............... 
From the top of the prominence of the Shoulder, 
tothe told-of the Elbow... os. x. cms tack Bene ccemuna 


The Hand, measured in the Palm, from the lower 
fold of the Wrist, to the point of the Middle Fin- 


9.75 


3.85 
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From between the Pudendal Region and the inside 
of the Thigh, to the Joint of the Knee on the Inn. 


MIRO es co eecin cas ce Scee We Madi cicine conten Se cart cools 14.6 
From the Joint of the Knee on the inside, to the 
Sole of the Foot............ LSE GOI ELS SI 18.5 


The Foot, measured on the Sole from the posterior 
margin of the Heel, to the point of the Great Toe 9.75 


THE average Height of the Female, at the period of Ma- 
turity, seems to be about 5 feet, 5 inches; and the length 
of the different regions is proportionally less than in the 


Male. 


Tue Embryo of three or four weeks, represented by 
SOEMMERRING, and which we have already compared to 
a mustard seed just beginning to grow, measures only 
about + of an inch. . 

At thesixth week, an Embryo examined by WnriszEre*, 
measured from 33 to 42 of an inch. 

At the seventh week, an Embryo represented by Sozrm- 
MERRING, is only % of an inch. 

At eight weeks, an Embryo represented by the same, 
measures 7 of an inch. 

At nine weeks, an Embryo represented by the same, is 
15 inch. 

At ten weeks, an Embryo represented by the same, is 
2% inches ; and one of the same age described and deline- 
ated by Wriszrrc}, measured 27, inches. 

An Embryo delineated by SoemmeErrine, of about eleven 
weeks, measures 3 inches. 

At the twelfth week, an Embryo represented by the 
same, 1s about 33 Inches. 


* De Vita foetuum, &c. 
t Descriptio Anatomica Embryonis. 
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About the middle of the fourth month, an Embryo re- 
presented by the same, is 5 inches; and one at the end of 
this month, is § inches. 

A Feetus represented by the same, and said to be of the fifth 
month, is 10 inches in length. According to Mr. Burws*, 
however, the Fetus 1s only about 6 or 7 inches im the fifth 
month; in the sixth, about 8 or 9 inches; in the seventh 
about a foot ; and in the eighth about 15 inches. 

At the Full Time, that is, at the end of nine months, or 
the natural period of Birth, the Foetus measures on an 
average, according to the observations of RozpErER+, about 
203 inches. ‘This, at least, was the mean length of six- 
teen Male, and eight Female, children, born at the regular 
period ; the longest measuring 213, and the shortest, 182 
Inches. 

Dr. Crarkret measured the Heads of sixty Male, and 
sixty Female, children, born at the Full Time; and he 
found that the circumference, passing through the Occipi- 
tal Protuberance and the middle of the Brow, was, on an 
average, 13.8 inches ; while the arch from Ear to Ear over 
the Crown, was 7.32 Inches. One Head measured 15 
inches in circumference, and one 8% inches from Ear to 
Ear ; but none were under 12 inches in circumference, or 
6% across. 

The longest diameter of the child’s Head at Birth, is 
that from the Crown to the Chin; and this seems in gene- 
ral to measure about 5 inches. The breadth of the Head, 
from one Parietal Protuberance to the other, is usually 
about 3% inches. 

According to SoEMMERRING||, the most rapid increase of 
the Foetus takes place during the first weeks after Con- 


* The Principles of Midwifery, p. 121. 

+ Comment. Soc. Reg. Scien. Gotting. MDCCLIIIe 
} Phil. Tran. 1786. 

|| Icones Embryonum, &c. 
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ception. He has observed, however, that the growth does 
not proceed ina uniform ratio; but that it is a little re- 
tarded, during the second month ; accelerated, during the 
third; again somewhat retarded, at the beginning of the 
fourth ; from the middle of the fourth to the sixth, again 
accelerated ; and from this period till the end of the ninth 
month, once more retarded. 

The Male and Female differ, in dimensions, even in the 
Foetal state. Rorprrer* found the mean length of six- 
teen Male children, born at the Full Time, to be 20£2 inch- 
es; and of eight Females, ‘only 20,4, inches. Dr. Crarket 
measured the Heads of sixty Male, and sixty Female 
Children born at the Natural Period, and he found that 
the circumference passing through the middle of the Brow 
and the Occipital Protuberance, was, on an average, 14 
inches in the Males, and only 138 inches in the Females ; 
and the Arch, from Ear to Ear over the Crown, 7% inches 
in the Males, and only 74 inches in the Females. Out of 
one hundred and twenty children, there were only six, in 
whom the circumference of the Head exceeded 144 inches, 
and these six were males. 

Both Sexes have usually arrived at their full Stature at 
the period of Maturity. The changes which take place in 
the External appearance of the Body, between this period 
and the commencement of the Decline of Life, are perhaps 
more owing to slight alterations of Form in particular Re- 
gions, than to any very sensible difference of total Dimen- 
sions. But in the Decline of Life, there is, in general, an 
obvious diminution of Stature. The degree of the diminu- 
tion varies very much in different individuals ; but in all it 
seems to take place, to the greatest extent, in the Regions 
of the Head and Trunk. The Head is diminished in all 
its Dimensions, the Trunk chiefly in Length. 


* Comment. Soc. Reg. Scient. Gotting. mpccni1. 
+ Phil. Trans, 1786. 
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OF THE WEIGHT OF THE BODY. 


Avr the period of Maturity, but still more remarkably tos 
wards Middle-Age, there seems to be the greatest variety 
in the Weight of different persons, even of the same Sta- 
ture. From an examination, however, of a Register of 
the Weights of about fifty Full-Grown Males, of the ave- 
rage Stature, I am inclined to think, that the mean Weight 


of the Adult Male 1s about 140 lbs. English Troy. 


I wave had no opportunity of forming a satisfactory es- 
timate of the average weight of the Adult Female; but I 
should suppose it to be about 30 or 40 lbs. less than that of 
the Male. 


Aw Embryo of six weeks, which was examined by Wris- 
BERG*, weighed only 37 grains: and one of ten weekst-, 
weighed about 3 drams. 

According to Mr. Burns}, an Embryo in the twelfth 
week, weighs, in general, about 2 0z; at the sixth month, 


about 1 Ib; and at the eighth from 4 to 5 Ibs Troy. 


* De Vita Foetuum, &c. 
+ Descrip. Anat. Embryon. 
t Principles of Midwifery, p. 121. 
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The average weight of the Foetus at the Full Time is 
about 7 lbs. Avoirdupois. Dr. Hunter® states, that, of se- 
veral thousand new-born and perfect Children, which were 
weighed at the British Hospital in London by Dr. Macav- 
LAY, the smallest was about 4 Ibs. and the largest about 11 
Ibs. 2 oz ; but by far the greater number were from 5 to 
8 lbs. Avoirdupois. He adds, that he himself never knew 
an instance of a Child, born at the natural period, weigh- 
ing 12 lbs. Avoirdupois. Of sixty male, and sixty female 
chiidren, born at the Full time, which were weighed by 
Dr. Cirarxet, the lightest was 4 Ibs. and the heaviest 10 
Ibs ; and the average weight was 7 lbs. 13 dr. Avoirdupois. 
Roreperert weighed eighteen Male, and eight Female 
Children, born at the natural period; and if the weights he 
employed do nat differ materially from Avoirdupois, the 
average weight of the twenty-six Children, was about 64 
ibs; the heaviest being 8 lbs. and the lightest about 5} lbs. 

Dr. Crarxe found that the average weight of sixty male 
children, born at the Full Time, was 7 lbs. 5 0z.. 7 dr. 
Avoirdupois ; and of sixty Females, only 6 lbs. 11 oz. 6 
drams. He therefore, estimates the difference between the 
weight of the Male and Female at Birth, at about 9 oz. 
Avoirdupois. ‘The results of RoEDERER’s observations do 
not, probably, differ much from this estimate ; though I am 
uncertain as to the weights he employed. Supposing them 
to have been equivalent to Avoirdupois, the mean weight 
of eighteen Males, born at the Natural period, which he 
weighed at Birth, was 6 lbs, 10 oz. 3 dr; and of eight Fe- 
males, 6 lbs. 4 0z. 4: drams. 

In cases of Twins, it would appear, that the weight of each 
Twin, is, in general, less than the average weight of Single 
Children, though their combined weight is greater. Dr. 


* Anatomical Descrip. &c. p. 68. 
+ Phil. Transact. 1786. 
t Comment. Gotting. mpccLu1. 
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CuarKE found the average weight of twelve Twins to be 
11 lbs. Avoirdupois, a pair ; the heaviest pair weighing 13 
Ibs. and the lightest 83 Ibs. Mr. Burns*, however, states, 
that he has known instances, in which each Twin was rather 
above, than under, the usual weight of a single child. 


* Principles of Midwifery, p. 122. 
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PART ILI. 


THE ANATOMY OF THE COMMON SYSTEMS AND COMMON 
TEXTURES. 


Tw almost all parts of the Body, certain tubes called Blood- 
vessels are found, which convey the Blood to these parts 
from the Heart, and return it from them to the Heart again. 
The Heart and the Bloodvessels together, therefore, form 
one System; which, from the important function of the 
Living Body, to which it is subservient, viz. the Circula- 
tion of the Blood, is denominated the Circulating System. 

In almost all parts of the Body, too, certain tubes are 
found, which are constantly employed in absorbing sub- 
stances from these parts, and are therefore called Absorbent 
Vessels, or Absorbents. 'These uniting one with another, at 
last form two Trunks, which open into Bloodvessels ; and 
the whole constitute another System, denominated the 4b- 
sorbent System. 

Further, almost every organ in the Body, is supplied 
with certain filaments or cords, called Nerves, which are all, 
either directly or indirectly, connected with a Central Mass, 
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consisting of the Brain and Spinal Cord. This Central Mass 
and the Nerves connected with it, form a third System, call- 
ed the Nervous S'ystem.. 

These three Systems, the Circulating, Absorbent, and Ner- 
vous, as they are common to so many parts, I propose, for 
the sake of brevity, to call the Common Systems. 

Again, there are certain substances, or textures, which, 
although they be not so general in their distribution or con- 
nections as the Common ‘ystems, enter, notwithstanding, into 
the composition of many different parts of the Body. These 
may be denominated the Common Textures ; and in this class 
I should be disposed to include, Cellular Substance, Adipose 
Substance, Muscle, Skin, Hair, Cartilage, Bone, Tendon, Se- 
rous Membrane, and Synovial Membrane*. 

There will be many advantages, in considering the Ana- 
tomy in general, of these Common Systems and Common 
Textures, before proceeding to treat of the structure of any 
individual part or organ in the Body. 

This, therefore, will form the subject of the two follow- 
ing Books. . ’ 


* Other Textures might, perhaps, have been admitted into this class. But 
I thought it better to include only those, of which the distribution was so ge- 
uneral, as decidedly to entitle them to the appellation of Common. 

BicuatT seems to me, to have arranged together, under the name of Mucous 
Membranes, Textures which differ most materially from each other. (See 
his Anat. Gen. IV.) 


BOOK J. 


OF THE ANATOMY IN GENERAL OF THE COMMON 
SYSTEMS. 


CHAPTER I 


OF THE ANATOMY IN GENERAL OF THE CIRCULATING 
SYSTEM. 


T'uis System consists of two parts; an Organ called the 
Heart, and a series of Tubes denominated Bloodvessels, com- 
municating with this Organ. I shall treat of each of these 
separately. 

Before entering on the consideration of either, however, 
it may be proper to apprise the reader, that no remarks are 
introduced into this Chapter, respecting the relative posi- 
tion, either of the Heart or of the Bloodvessels, to other or- 
gans. These properly belong to another Part of the Work. 
At present, we must confine ourselves, in all that relates 
to situation, merely to the consideration of general aspect. 
These observations apply equally, to the succeeding Chap- 
ters on the Absorbent and Nervous Systems. 
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SECTION I. 
OF THE HEART. 


Tus is an organ consisting of two cavities, completely 
separated from each other by a Septum or partition. Hach 
cavity 1s formed into two compartments, called Auricle and 
Ventricle, which communicate freely with each other. Se- 
veral Bloodvessels, denominated Veins, are connected with 
each Auricle, and one large one, called an Artery, arises 
from each Ventricle. 

When moderately distended, the Heart resembles, exter- 
nally, a three-sided pyramid. 

The base is turned backwards, to the right, and a little 
upwards; the apex, forwards, to the left, and a little down- 
wards. 

The surface which looks downwards is flat; the anterior 
and posterior surfaces, are slightly convex. ‘Fhe anterior 
margin is sharp ; the posterior and upper, a good deal round- 
ed. ‘The apex is obtuse, and, sometimes, a little forked. 

‘The flat surface is about five inches in length, and its 
greatest breadth, about four. The greatest height of the 
other two surfaces is about three inches and a half. 

The Auricles occupy, chiefly, the base of the Heart; a 
slight groove forming the line of separation, between them 
and the Ventricles, externally. ‘They are placed, one be- 
hind the other; and the two Ventricles have the same rela- 
lative position. From this arrangement, the Cavities of the 
Heart might be divided into Anterior and Posterior. But 
owing to the oblique position of this organ, the Anterior 
Auricle and Ventricle, are placed more to the right, than 
the Posterior; and, therefore, the four compartments are 
usually distinguished, by the terms Right and Lefé. 


THE HEART EXTERNALLY VIEWED. ag 


A slight furrow marks the division between the two Au- 
ricles externally. They differ a good deal from each other 
in point of shape; and the Right appears larger than the 
Left. Neither of them rises so high, by one half, as the 
upper angle of the Right Ventricle; but there 1s a little 
Lp or Lappet, which projects upwards from the superior, 
left, and anterior corner of the Right one, and from the su- 
perior, left, and posterior corner of the Left. It is this 
Lappet, which, from its resemblance to the tip of the dog’s 
ear, seems to have given rise to the term Auricle. ‘The 'Tip 
of the Right Auricle, has an even margin, and points a lit- 
tle backwards and to the right; the Tip of the Left, which 
is narrower, and is twisted like the letter S', has a notched 
margin, and points a little forwards and to the left. 

The trunks of three Veins are usually seen opening into 
the Right Auricle; viz. the two Cave (Vene Cave,) and 
the Coronary Vein. "The Superior Cava enters at the right, 
upper, and anterior corner; the Inferior Cava, at the right, 
lower, and posterior one; and the Coronary Vein at the 
left, lower, and posterior corner. 

Four Veins called Pulmonary, are seen entering into the 
Left Auricle. The two Right Pulmonary Veins enter at its 
right and anterior angles; and the two Left, at its right and 
posterior angles. 

The boundaries between the two Ventricles externally, 
are marked by two superficial furrows, one below and an- 
other above. ‘The former runs nearly parallel to the groove 
dividing the Auricles, but is a little farther forward; and 
the latter, beginning immediately before the tip of the Left 
Auricle, extends to the left and a little forwards, and then 
passing over the apex of the Heart, is continued into the 
one below. 

One large Artery, called the Pulmonary Artery, is seen 
arising from the Right Ventricle at its upper angle; and 
from a point of the Left Ventricle, immediately underneath 
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this of the Right, another large Artery takes its origin, de- 
nominated the Aorta. 

The whole outside of the Heart is quite smooth. The 
colour of the Ventricles, at those parts where there is no 
Adipose Substance between the Serous and the Muscular 
Coat, is a brownish-pink, interspersed with whitish lines of 
different sizes, which are caused by the ramifications of 
Bloodvessels, and Absorbents, and Nerves. The Auricles 
are usually paler than the Ventricles. 'The Fatty parts ir 
both are always straw-coloured. 

When we lay open the Right Auricle to examine its ca- 
vity, we observe, in the first place, that its posterior surface 
is of a whitish colour. ‘Towards the lower part of this sur- 
face, there is an elliptical, but very superficial depression, 
which slopes a little backwards, and is called the Oval Fossa. 
This Fossa 1s about half an inch long, and the third of an 
inch broad, with smooth edges, and having its long diameter 
turned upwards and downwards. Its size, however, varies 
very much in different individuals, and frequently it is en- 
tirely wanting. 

From what has been affirmed by several Continental 
Anatomists, on whose accuracy I am inclined to place con- 
siderable reliance, I am disposed to believe, that, in most 
instances, there is a small slit, sufficient to admit the point 
of a probe, immediately behind the upper margin of the Oval 
Fossa, leading upwards and a little to the left, into the Ca- 
vity of the Left Auricle. At same time, this is contrary to 
my own experience hitherto. 

On the fore part, the Auricle exhibits a sort of net-work 
of smooth, pinkish-coloured, cords, which run chiefly in a 
direction from right to left. | 

On the upper surface of the Auricle, is seen, the orifice 
of the Superior Cava, having an inclination downwards, 
and a little forwards; and to the left of this, we find a ca- 
vity, extending into the Tip of the Auricle, the whole sur- 
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face of which exhibits a net-work, like that on the forepart 
of the Auricle, but, composed of smaller cords, and more 
irregular. 

On the lower surface of the Auricle, we remark, in the 
first place, towards the back-part, the opening of the Infe- 
rior Cava. Immediately to the left of this, is a thin, whit- 
ish, crescentic fold, denominated the Lustachian Valve. 
The posterior horn of this Valve is connected with the left 
edge of the Oval Fossa, and the anterior, with the right sur- 
face of the Auricle, directly above the opening of the Low- 
er Cava; so that it runs from behind obliquely forwards 
and to the right. Its free, curved, edge, looks upwards 
and a little backwards; and one surface of it is continuous 
with the left and anterior side of the Inferior Cava, while 
the other is turned towards the left and fore part of the Au- 
ricle. Were it prolonged straight upwards, it would run 
into the upper margin of the Oval Fossa; and even, as it is, 
when we look into the Auricle from before, it cuts off from 
our view, the lower half of this Fossa. The breadth and 
thickness of this Valve, vary extremely. Sometimes it is 
nearly half an inch broad, at other times scarcely percepti- 
ble; in some, it is as thick as a wafer at its attachment, but 
tapering towards its edge, and without any holes in it; in 
others, it is as thin as silk paper, transparent, and quite re- 
ticulated. . 

Immediately to the left of the posterior extremity of the 
Kustachian Valve, is the orifice of the Coronary Vein, look- 
ing forwards and to the left. Its margin, also, below and 
to the right, is provided with a Valve; the posterior horn 
of which, usually runs into the corresponding horn of the 
Eustachian Valve, while the free, crescentic edge, looks up- 
wards and to the left. Like the Eustachian Valve, how- 
ever, it varies very much in its dimensions. Sometimes, 
in place of it, there is merely a‘slight ridge; at other times, 
it is so broad, as to cover almost entirely the orifice of the 
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Vein. It is frequently notched at its margin, and full of 
holes. 

Anterior to these parts, the lower surface of the Auricle 
begins to exhibit the same kind of lattice-work, which we 
found on the fore part. 

The surface of the Auricle to the right, is smooth and 
pale coloured. 

The left side of the Auricle presents a large circular hole, 
about an inch and three fourths in diameter, with a smooth, 
white, shining circumference, leading into the Cavity of the 
Right Ventricle. This is denominated the Auricular Ori- 
fice of the Ventricle. 

The cavity of the Right Ventricle resembles somewhat 
the hollow of a three-sided pyramid ; the base and the point, 
corresponding to the basis and the apex of the Heart. The 
lower side of the cavity is flat, the posterior a little convex, 
and the anterior slightly concave. 'The Upper angle of the 
base gives origin to the Pulmonary Artery. 

The whole surface of this cavity, except towards the 
Upper Angle, presents an extremely intricate net-work of 
smooth, rounded, and fiat, F'leshy Columns, of various sizes. 
Some of the Columns are attached by both extremities to 
the sides of the cavity, but quite free in the middle, so that 
a probe may be passed under them. 'These are found chief- 
ly towards the Apex of the Ventricle; where many of them 
may be seen crossing, in every direction, from one side of 
the cavity to the other. Others remain attached by one 
side, throughout their whole length, to the surface of the 
Ventricle, and have the appearance of ridges. These in- 
tersect each other in various directions, and leave hollows 
between them, in the bottom of which are seen smaller 
ridges, crossing each other, ina similar manner. Other co- 
Jumns, again, have one extremity attached to the surface 
of the Ventricle, while the other projects, in a pointed 
form, into its cayity, and gives origin to certain Tendin- 
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ous Cords, that go to be attached to the edge of the Tri. 
cuspid Valve immediately to be described. These are larg- 
er than the other Fleshy Columns, and are, in general, 
three or fourin number. The largest arises from the mid- 
dle of the anterior side of the Cavity, and the other two or 
three, from the middle of the inferior side, or of the angle 
between that and the posterior. Lastly, some of the Co- 
lumns-are usually found inserted into the outer surface of 
the Tricuspid Valve, towards its root. 

The size and distribution, however, of all these Columns, 
vary very much in different individuals; and the whoie 
appearance of the net-work, is never precisely the same, in 
any two subjects. 

Towards the Upper Angle of the Ventricle, the surface 
becomes gradually smoother, and sometimes the ridges dis- 
appear altogether. This smooth surface terminates in a 
circular opening, looking upwards, backwards, and to the 
right, from which the Pulmonary Artery springs, and 
which is denominated the Arterial Orifice of the Ventricle. 
The three Semlunar Valves which are found: here, partly 
attached to the margin of the opening, will be afterwards 
described along with the Pulmonary Artery. 

- Occupying the lower and posterior part of the base of 
the Cavity, and separated from the Upper Angle only 
by a smooth fleshy ridge, is the Aurtcular Orifice of the 
Ventricle. , 

Attached to the circumference of this orifice, all round, 
there is a sort of curtain of a white, thin, semi-transparent 
substance, quite pliable, but very tough and strong, which 
is folded towards the Ventricle. Its opposite margin is 
formed into three unequal Flaps, of a parabolic shape, and 
hence the name T'ricuspid Valve has been given to it. These 
Flaps correspond in situation to the three sides of the Ven. | 
tricle; the Anterior which is the largest, 1s applied close to 
the anterior side; the Posterior, the next in point of size, 
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is folded back on the posterior surface; and the Inferior, 
which is the smallest, lies on the lower side of the Ventri- 
cle. 

The free margin of the Valve, however, does not float 
loose within the cavity of the Ventricle. A number of small 
white, tough threads, called T'endinous Cords, arising, some 
from the projecting extremities, and others from the sides, of 
certain of the Fleshy Columns, branch off in every direc- 
tion into smaller threads, which again ramify in various 
ways, and go at last to be inserted into the edge of the 
Valve along its whole extent; so that it looks as if it were 
fringed with a sort of net-work, Several of the threads, 
however, are often found inserted into the outer surface of 
the Valve instead of the margin. 

The lower edge of the Anterior Flap, and the anterior 
edge of the Lower one, are in general attached to three or 
four Tendinous Cords, which arise from those Fleshy Co- 
lumns, that sprmg from the anterior side of the Vertricle. 
Three or four Tendinous Cords, arising from the Columns 
which project from the lower side of the Ventricle, send off 
the little threads which are inserted into the posterior edge 
of the Lower Flap, and the lower edge of the Posterior 
one. ‘The threads which are attached to the upper margins 
of the Anterior and Posterior Flaps, are all derived from 
five or six Tendinous Cords, which arise from the sides 
of some of the superficial ridges or small fleshy papille, 
that are to be found immediately below the smooth surface 
leading to the Upper Angle of the Ventricle. | 

But besides these Tendineus Cords, the extremities of 
some Fleshy Columns are often found directly inserted into 
the outer surface of the Valve, towards its root. It is 
generally the Lower and Anterior Flaps of the Valve which 
have these connections. 

In consequence of the shortness of the Tendinous Cords, 
the Valve, evén when the Ventricle is only moderately 
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distended, is kept closely applied to the sides of the Cavi- 
ty. It is only by compressing the Ventricle, in all direc- 
tions, that we can make the Flaps fold together so as to 
shut up the Auricular Orifice; and unless the Tendinous 
. Cords be completely cut across, it is impossible to force them 
beyond this Orifice, towards the Auricle. When these 
_ Cords, however, are divided, and the Flaps of the Valve are 
then properly folded together, we shall find that they are 
of sufficient size to close the Auricular Orifice entirely, 
even when the Ventricle is distended to the utmost. 

The cavity of the Left Auricle is smooth on all sides and 
of a pale colour. 

At the two right and anterior angles are seen the ori- 
fices of the two Right Pulmonary Veins, and at the two 
right and posterior angles, the openings of the two Left 
Pulmonary Veins. 

At the left, upper and posterior angle, a cavity is obser- 
ved extending into the Tip of the Auricle, which when laid 
open, is found to correspond in shape to the Tip viewed 
externally. It exhibits on its surface a kind of net-work 
similar to that in the Tip of the Right Auricle, but sim- 
pler, and composed of whiter and more superficial ridges. 

The whole left side of the Left Auricle, 1s formed into 
an orifice, which leads to the Left Ventricle. This is de- 
nominated the Auricular Orifice of the Left Ventricle. 

It is circular in its shape, about half an inch less in dia- 
meter than the Right Auricular Orifice, and has a smooth 
margin, all round. 

The cavity of the Left Ventricle resembles an elliptical 
cone, the Base and Apex corresponding to the Base and 
Apex of the Heart, and the long diameter of the cross sec- 
tion running from before backwards. 

The whole surface of this cavity presents ‘a net-work of 
Fleshy Columns, similar to that in the Right Ventricle, al- 
though there is a considerable difference between them in 
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the shape, and size, and interweaving of the Columns It 
would not be easy to give an exact idea of this difference, 
in words; but the Columns are, upon the whole, smaller 
_ and rounder ; they are no where seen stretching across the 
cavity from one side to the other, as in the Right Ventri- 
cle; and the intersections of the more superficial Columns, 
correspond better with those of the Columns deeper seat- 
ed, so that although the net-work be not deeper than that 
in the Right Ventricle, we see farther into it. . 

‘Two columns, however, considerably larger than any in 
the Right Ventricle,. are seen arising, one from the mid- 
dle of the upper, and another from the middle of the lower 
surface, close to the posterior edge of the cavity. These, 
after running a short way towards the Auriclar Orifice, ter- 
aminate in a projecting extremity which is usually divided 
into a number of papillae. They differ a good deal in shape 
in different individuals; and in some they are much deeper’ 
cleft towards the middle, than in others. The one arising 
from the upper side of the Ventricle is generally the larger ; 
. and this one also is, in most instances, divided at its project- 

mg extremity, into three parts. 

From these Fleshy Columns a set of Tendinous Cords 
arise, which go to be attached to the Mitral Valve. 

This Valve corresponds to the Tricuspid Valve in the 
Right Ventricle. It is connected to the circumference of 
the Auricular Orifice, which occupies the posterior part of 
. the base of the cavity; but instead of three, its floating edge 
is divided only into two Maps, parabolic.in their shape, and 
somewhat like the two segments of a mitre ; hence the name 
given to it of Mitral Valve. ae 

It is white, pliable, and strong like the Tricuspid Valve ; 
equally thin in some parts, but much thicker in others, parti 


cularly towards its edge; and it is always folded towards 
the Ventricle. 
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One Flap of the Valve is attached to the anterior half 
of the margin of the Auricular Orifice, and les towards 
the anterior edge of the cavity of the Ventricle; the other 
arises from the posterior half of the Auricular Orifice, and 
looks towards the posterior edge of the cavity. Their bases 
are of nearly equal length; but the Anterior Flap projects 
fully twice as far into the Ventricle, or is twice as long, as 
the Posterior. | 

Lendinous Cords like those of the Tricuspid Valve, and 
arising from the Fleshy Columns just described, are insert- 
ed into the whole margin of the Mitral Valve, and several 
into its outer surface. ‘They are considerably thicker than 
than those in the Right Ventricle, and in proceeding to their 
attachment do not branch off into so many smaller threads: 
From eight to ten in general arise from the extremity of 
the Fleshy Column which springs from the upper side of 
the Ventricle, and these are inserted into the upper edge 
of each of the Flaps, and partly into their outer surface. 
From ten to twelve arise ina similar manner from the low- 
er Fleshy Column, and are inserted into the lower margin 
of each of the Valves, and some also into their outer sur: 
face. 

These Tendinous Cords, like those belonging to the Tri- 
cuspid Valve, are too short to allow the Flaps to be folded 
towards the Auricular Orifice, when the Ventricle is in a 
distended state; but if we divide the Cords, and then pull 
the Flaps towards the Auricle, we shall find that they are 
more than sufficient to shut up this orifice completely. 

In the base of the cavity on the fore-part of the Auricular 
Orifice, and concealed, in the distended state of the Ven- 
_tricle, by the Anterior Flap of the Mitral Valve, there is a 
smooth surface leading to a circular opening, which looks to 
the right, and a little upwards and forwards. "This is called 
the Arterial Orifice of the Ventricle ; and from it the Aorta 
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springs. It is placed immediately underneath the Upper 
Angle of the Right Ventricle. 

In the Heart, as we usually find it after Death, the Cavi- 
ties of the Ventricles are always larger than those of the 
Auricles. The Cavities, also, of the Right Side, in general, 
appear to the eye larger than the corresponding Cavities on 
the Left ; though in a much less degree in some cases than 
in others. In some instances they seem pretty nearly alike. 

None of the experiments which have hitherto been made*, 
with a view to measure the capacity of these Cavities in the 
state in which they are found after Death, are perfectly sa- 
tisfactory. In some, we are uncertain, whether precautions 
were taken to prevent the fluid employed in the measure- 
ment, from escaping by some of the Bloodvessels communi- 
cating with the cavities; in others, it is doubtful whether the 
Coagula which often form in these cavities after death, and 
greatly diminish their capacity, had been carefully remov- 
ed; in others again, the fluid employed was calculated to 
extend the parietes of the cavities too much by its weight. 

In several experiments in which these precautions were at- 
tended to, I found that the Right Ventricle contained 2% oz. 
of Water, while the Left contained only 2 oz; but further 
trials are necessary relative to this point. 

The posterior surface of the Right Auricle, and the an- 
terior surface of the Left, are formed by the opposite sides 
of a common Septum. | 

This Septum towards its edge is more than an eighth of 
an inch in thickness; but it becomes gradually thinner to- 
wards the part corresponding to the Oval Fossa, where it 1s 
seldom thicker than a wafer. | 

The insertion of the other sides of the Auricles into the 
margm of this Septum, gives rise to that furrow seen ex- 


! 
* See Senac, Traité, &c. I. 189. Hazrrer, Elem. Phys. I. 323-7, Le 
Gatos, Diction. des Sciences Medicales, V. p. 434. 
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ternally, by which the Auricles are distinguished from 
each other. 

The remaining sides of the Right Auricle, except where 
there is any of that net-work of Fleshy Cords formerly de- 
scribed, are about an eighth of an inch thick; but in the 
furrows between these Cords, they are so thin as to be semi- 
transparent; and opposite the Cords themselves, they are 
sometimes nearly a quarter of an inch in thickness. 

The other sides of the Left Auricle, are, every where, 
about an eighth of an inch; excepting at the Tip, which is 
thinner, particularly opposite to the furrows which were 
described on its inner surface. 

The postericr surfaces of the Right Ventricle, and the 
anterior and upper third of the Left are formed by the op- 
posite sides of a common Septum. 

The edge of this partition looking towards the Base of 
the Heart, has its lower half continued into the left margin 
of the Septum of the Auricles, while the upper half 1s part- 
ly connected to the root of the Aorta, and partly to that 
portion of the base of the Right Ventricle which is betwixt 
the Auricular and the Arterial Orifice. The upper and 
lower margins of this Septum, have the corresponding edges 
of the upper and lower sides of each Ventricle attached 
to them; and it is along the course of this attachment, that 
the groove formerly described as pointing out the division 
between the Ventricles externally, runs. 

The Septum of the Ventricles varies in thickness in dif- 
ferent parts. It is no where less than a third of an inch; 
but opposite to some of the larger Fleshy Columns it is more. 
The thickest part is in general between those smooth surfaces 
im each Ventricle which lead to the Arterial Orifices. At 
the base, where itis connected with the Septum of the Au- 
ricles, and the other parts already mentioned, it is consi- 
derably thinner. 
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The Anterior and lower sides of the Right Ventricle are 
thinner than the Septum, being only about a quarter of an 
inch thick, except opposite to some of the larger Fleshy 
Columns. The thinnest part is in the Anterior side, to- 
wards the base of the Upper Angle leading to the Pulmo- 
nary Artery. ‘The posterior and inferior sides of the Left 
Ventricle, on the other hand, are thicker than the Septum. 
They are in most parts fully half an inch thick, and oppo- 
site the larger Columns a good deal more. 

The Heart is formed of the following Textures. 

In the first place, the whole external surface of the or- 
gan is covered by a Serous Membrane*, which is thickest 
and strongest on the Auricles. 

Under this, at particular parts, is a quantity of Adipose 
Substance or Fatt, which, shming through the Serous 
Membrane, gives the Heart a straw colour at these parts. 
But the extent of surface which the Fat covers, and the 
depth of the Stratum, vary exceedingly. In most in- 
stances the Auricles are without any; but sometimes there 
are thin patches on their upper surface, and along the edg- 
es of the Lappets, and in the Right one, around the en- 
trance of the two Cave. In general a ridge of it is found 
running round the side next the Ventricles of that groove 
which separates the Auricles and Ventricles externally ; ano- 
ther thinner layer occupies the whole of that furrow which 
distinguishes the Ventricles from each other on the upper 
and under surface of the Heart; and usually there is a httle 
papilla of Adipose Substance, projecting from the Apex. 
Very often, too, there are borders of Fat seen extending 
from these larger strata, along the ramifications of the Blood- 
vessels. Sometimes, the whole surface almost of the Ventri- 
cles is covered with a thick layer of it. 


* See Anatomy of Serous Membranes. 


+ See Anatomy of Adipose Substance. 
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Under the Serous Membrane and Adipose Substance, 
and extending mwards so as to form the principal part of 
the Septum both of the Auricles and the Ventricles, is si- 
tuated what 1s called the Muscular Coat of the Heart, upon 
which the thickness and strength of its sides chiefly depend. 
It is this Coat which, shining through the Serous Mem- 
brane at those parts where no Fat intervenes, gives the 
Heart its pinkish or purplish hue externally; and within 
the Cavities, the same Coat is seen still more distinctly and 
of a darker colour, through the delicate Inner Membrane. 

As its name imports, it is composed of Muscle*. The 
fibres are of a reddish brown colour, dryish, and with 
scarcely any intermixture of Cellular Substancet: A very 
fine, but pretty dense Cellular Substance, however, connects 
them to the Serous Membrane externally. 

The thickness of this Coat at any particular part of the 
Heart, may be ascertamed merely by examining the colour 
of a section of the parietes at that part: for the Muscular 
Texture is easily distinguished by its reddish hue. The 
usual thickness of the sides of the Heart has already been 
stated; and it will suffice for giving an idea of the thick- 
ness of the Muscular Coat to mention, that except where 
there is Adipose Substance, the whole parietes are consti- 
tuted of the Serous Membrane, the Muscular Coat, and 
an Inner Membrane just to be described; and that the Se- 
rous and the Inner Membrane taken together, are not so 
thick as a wafer. 

The distribution of the Muscular Fibres in the sides of 
the Auricles is most easily seen, by holding the sides between 
the eye and the light. 

On the right side of the Right Auricle they run chiefly 
from before backwards; but in the lower, and the anterior, 


* See Anatomy of Muscle. 


+ See Anatomy of Cellular Substance. 
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side, and in the Tip, they are collected into Fascicuh 
which constitute those ridges or cords formerly described on 
the inner surface. In the furrows between the ridges, the 
Fasciculi are connected only by a very few fibres, so that 
here, in many points, the Serous and the Inner Membrane 
are in contact with each other. 

In the right and upper sides of the Left Auricle, 
the fibres seem to run chiefly from before backwards; and 
in the "Tip they are fasciculated. In the lower side, they 
incline principally from right to left; and im the posterior, 
mostly from above downwards. 

In the Septum of the Auricles, the fibres are very irre- 
gularly disposed around the margin of the Oval Fossa; and 
in the Fossa itself, there are in general a few Muscular 
threads, formed into an irregular net-work. 

Some Anatomists have described the Muscular Fibres of 
the Ventricles with a most tedious and unprofitable minute- 
ness*. It 1s sufficient to observe, that these fibres seem to 
be formed imto three strata, which pass insensibly mto each 
other. | | 

The outer stratum, which is covered by the Adipose sub- 
stance and the Serous Membrane, consists of fibres, which, 
at different parts of the Ventricles, are seen running for a 
considerable extent of surface, parallel to each other. On 
the outer surface of the Right Ventricle, for example, the 
fibres run from the nght and from below, obliquely upwards 
and to the left. The fibres on the outer surface of the 
Left Ventricle agai, are seen running from above and 
from the right, obliquely downwards and to the left. Along 
the groove between the Ventricles above, the direction of 
the fibres belonging to each, corresponds pretty exactly ; 


* Senac, Traité, &c. I. p.12, 181. Worr, Acta Acad. Scient. Imper. 
Petrop. Mecixxx-1; Acta Nova Bjusd. MDCCLXXXIII-VIII, MDCCXC-IL. 
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so that many of them seem to pass over the groove, and 
to be continued from the one Ventricle to the other. Along 
the Inferior Furrow, the course of the fibres on each side 
does not correspond so nearly; accordingly they are dis- 
tinctly seen intersecting each other. 

The second or middle stratum consists of fibres which in- 
tersect each other in every direction. , 

The fibres of the third or innermost layer, seem to fol- 
low exactly the direction of the ridges and Fleshy Columns 
seen on the inner surface of the Ventricles, of which they 
constitute the greatest part. 

In the Septum, there are two layers similar to the last of 
these three, one corresponding to each Ventricle; and be- 
tween thesea stratum similar to the second or middle one. 

Within the Muscular Coat, and ling the whole inner 
surface of the Cavities of the Heart, is found what is deno- 
minated the Jnner Membrane. 

In the Ventricles, this membrane is as thin almost as the 
fibres of cotton, perfectly transparent, and without the slight- 
est appearance of fibres. Neither Bloodvessels, Absorbents, 
nor Nerves, have yet been seen init. Maceration in water, 
renders it slightly opaque. It is easily detached from 
the Muscular Fibres which it lines; but no intervening 
Cellular Substance, or such like medium of connection, can 
be seen between them. It is too tender to admit of being 
peeled off in large patches. Towards the tops of those 
ridges or Fleshy Columns which give rise to the Tendinous 
Cords, it is somewhat thicker and more opaque than at 
other parts. | 

In the Right Auricle, the Inner Membrane which lines 
the Fleshy Cords is quite sumilar to that in the Ventricles ; 
but at all other parts of this Auricle, and over the whole of 
the Left, it has a different appearance. It is white and se- 
mi-transparent, and considerably thicker and stronger than 
the Serous Membrane. After slight maceration, it is dis- 
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posed to peel in lamine ; but no fibres are perceptible in it; 
and so far as I know, no one has yet seen its Vessels or 
Nerves. It is firmly connected to the Muscular Coat by 
a fine Cellular Substance. 

The Eustachian Valve and the Valve of the Coronary 
Vein, appear to be formed of doublings of the Inner Mem- 
brane of the Auricle. The former, however, generally con- 
tains a fasciculus of Muscular Fibres at its basis, which 1s in- 
cluded between the folds of the Membrane. 

The structure of the Tricuspid and Mitral Valves is not 
so simple. A delicate prolongation of the Inner Membrane 
of the Auricles can mdeed be easily traced over their inner 
surface; but I have never been able to detect any similar 
continuation of the Membrane of the Ventricles over their 
outer surface. ‘They seem to consist of a fine but dense 
web of slender fibres continued from the Tendinous Cords. 
These Cords, as their name imports, are composed of Ten- 
dinous Substance* ; and after they have been imserted into 
the Valves, they spread out and are interwoven within their 
substance in every direction, as may be easily seen by hold- 
ing the Valves between the eye and the light. It is the iter- 
section of these Cords just after their insertion, that causes 
those knots and ridges on the Valves, which are so common, 
particularly towards the margin of the Mitral Valve. 

The Heart is supplied with Arteries entirely from two 
Arterial Trunks, denominated Coronary or Cardiac Arteries. | 
These arise from the Aorta close to its origin, in a manner 
afterwards to be described. 

The Anterior Coronary Artery is seen, immediately behind 
the Tip of the Right Auricle, entering the top of the groove 
between this Auricle and the Right Ventricle. It then runs 
along in the bottom of this groove, until it reaches the furrow 
between the Ventricles on the inferior surface of the Heart. 


¥ See Anatomy of Tendinous Substance. 
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Into this, it turns at a right angle, and following its 5 direc- 
tion, terminates towards the Apex. 

During the whole of this course, it is situated between 
the Serous Membrane, and the Muscular Coat, and is often 
surrounded with Adipose Substance. It gives off numerous 
branches to the Right, which are small, and supply the 
Right Auricle, some of them extending to the Cave. Branch- 
es equally numerous and greatly larger are sent off to the 
left, and are seen running in a tortuous manner, and rami- 
fying on the surface of the Right Ventricle, from the basis 
towards the pomt. The largest of these, in general, runs 
along, immediately above the anterior acute margin of the 
Heart ; and, several of its branches anastomose towards the 
Apex, with branches of the Posterior Coronary Artery. Just 
where the Anterior Coronary, too, is turning into the groove 
between the Ventricles, it sends off a pretty large branch, 
which is continued on into the furrow between the Left 
Auricle and Ventricle, and extends as far as the posterior 
margin of the Heart, giving off branches to the Auricle and 
Ventricle, in the same manner as the trunk from which it 
is derived. . 

All the branches of the Anterior Coronary Artery, which 
are distributed on the Ventricles, run at first between the 
Serous Membrane and the Muscular Coat; and it is not 
until they have ramified in this situation to the smallness 
of a pin, that they dip down between the Muscular fibres. 

The Posterior Coronary Artery enters the furrow between 
the Ventricles on the upper surface of the Heart, immedi- 
ately before the Tip of the Left Auricle. Itruns along this 
furrow, winds round the Apex of the Heart, and ter- 
-minates along with the Anterior Coronary on the inferior 
surface. 

Just after entermg the groove, this Artery gives off a 
branch, which gets into the furrow between the Left Auri- 

_ele-and Ventricle, and runs round until it meets with the 
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branch of the Anterior Coronary formerly described, where 
it terminates. It supplies branches to the Auricle and the 
Ventricle. 

All the remaining branches of this Artery are distribut- 
ed on the Ventricles. The larger ones go to the Left Ven- 
tricle, coming off at acute angles, and winding obliquely 
round the posterior margin of the Heart. Smaller branches 
are distributed on the Right Ventricle; and others still 
smaller penetrate the bottom of the furrow directly, to sup- 
ply the Septum. 

This vessel, like the Anterior Coronary, runs between the 
Serous Membrane and the Muscular Coat; and all its 
branches ramify to an equal degree of minuteness, in this 
superficial situation, before they insinuate themselves be- 
tween the Muscular fibres. 

All the Veins of the Heart run into one trunk, called the 
Coronary or Cardiac Vein, which terminates in the Right 
Auricle. 

This Vein is made up of three principal branches; a 
Main or Posterior Branch, a Middle, and an Anterior. 

The Main Branch may be considered as beginning on 
the inferior surface of the Heart, close to the Apex, where 
it receives a number of small branches corresponding to the 
Jast ramifications of the Posterior Coronary Artery. It 
then turns up over the Apex, and follows the course of this 
Artery, becoming larger and larger in its progress, by 
the addition of new branches from the Right and Left 
Ventricles. At the top of the furrow between the Ventri- 
eles, it turns downwards into the groove between the Left 
Auricle and Ventricle, winds round in this, receiving branch- 
es from the Auricle and Ventricle all the way, and just 
before entering the Right. Auricle, is jomed by the Middle 
and Anterior Branches. 

The Middle Branch begins at the extremity next the 
Apex of the furrow between the Ventricles on the inferior 
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surface of the Heart. It runs along this furrow in compa- 
ny with the Anterior Coronary Artery; receives branches 
on each side during its course ; and then opens into the left 
side of the Main Branch close to the Right Auricle. 

The Anterior Branch begins towards the origin of the 
Anterior Coronary Artery, and runs along the groove be- 
tween the Right Auricle and Ventricle with this Vessel. 
It receives branches on each side as it goes on, and then 
terminates in the Main Branch, immediately anterior to 
the Middle one; very often in the Middle Branch itself. 

The Coronary Vein thus formed scarcely runs an eighth 
of an inch before it opens into the Right Auricle. At its 
termination it is about a third of an inch in diameter. 

Very often the Anterior Branch, imstead of commencing 
so far up as has been described, is much smaller, and be- 
gins in the groove between the Auricle and Ventricie, op- 
posite the acute margin of the Heart. In this case, all the 
Venous branches coming from the Auricle and Ventri- 
cle above this point unite together into a distinct trunk, 
which running down along the Upper part of the groove 
just mentioned, opens directly into the Right Auricle,. 
about the middle of its left Anterior margin. ‘The orifice 
of this vessel within the Auricle is concealed by a part of 
the net-work of Fleshy Cords. 

I have, also, occasionally seen another distinct Corone- 
ry Vein opening into the Right Auricle, immediately behind 
and above the Orifice of the principal Vein of this name. 
This vessel began before the Tip of the Left Auricle; run 
down behind the Artificial Orifice of the Left Ventricle to 
the Septum between the Auricles; and then passed ob- 
liquely through this Septum, towards its left margin, and 
opened at the pomt descrived, about the size of a crow- 
quill. 

All the branches of the Coronary Veins which are larger 
than a pin, like the ramifications of the corresponding Ar- 
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teries, are seen running superficially between the Serous 
and the Muscular Coat. | 

. The Absorbent Vessels of the Heart are in general too 
small to be perceptible to the naked eye in their empty state. 
I have never seen them injected; but I rely with the ut- 
most confidence on the accuracy of the description and re- 
presentation of them which has been given by Mascaent*. 

Various small branches from both surfaces of the Heart, 
unite together ito. several trunks, which run. along its 
anterior and posterior margins. The trunks on the an- 
terior margin uniting together, form a larger one, which 
ascends upwards towards the root of the Pulmonary Artery ; 
while those on the posterior margin uniting in the same 
way, run up in the groove between the Left Auricle and 
Ventricle, towards the root of the Aorta. The two sets soon 
after join together, as will be more particularly described 
in another part of the work. 

Mascacni mentions that they are best brought into view 
in thin subjects, by injecting the Bloodvessels of the Heart 
with glue coloured with cimnaber. The glue passes into 
the Absorbents uncoloured, and makes them turgid. But 
they may, also, be mjected about the Apex with Mercury ; 
and if the Mercury be forced backwards towards the smal- 
ler branches on every side, the whole may be filled to the 
utmost degree of minuteness. 

All the branches now described lie between the Serous 
and the Muscular Coat. 

In very thin subjects, a plexus of slender Nerves,. may 
be seen through the Serous Membrane, accompanying 
the two Coronary Arteries throughout the whole of their 
course; or they may be more distinctly brought into view 
by peeling off the Serous Coat. They are easily distinguish- 
ed from Bloodvessels or Absorbents by their whitish or 


* Vasor. Lymph. Histor. pe 56. 
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yellowish colour ; but if there is much Fat between the Out- 
er and Muscular Coat, it is difficult to detect them at all. 

They ramify with the ramifications of the Arteries, and 
at Jast penetrate with them, between the Muscular Fibres 
of the Auricles and Ventricles. 

The plexus which accompanies the Posterior Coronary 
Artery, and which is chiefly distributed on the Left Ven- 
tricle and Auricle, is always larger, and composed of thick- 
er Nervous Filaments than the anterior Plexus accompany- 
ing the Anterior Coronary Artery. 

The Nervous branches which unite to form these two 
Plexuses, from which all the Nerves that are perceptible in 
the Heart are derived, will be described afterwards. 


Tue Heart of the Female differs from that of the Male, 
only in being a little smaller. 


I HAvE not yet had an opportunity of observing, so ful- 
dy as 1 could wish, the different peculiarities of the Heart 
before and after Maturity ; and on consulting the nume- 
rous dissertations which have been written on this subject 
by other Anatomists, I find little on which I am’ disposed 
to rely. I shall therefore content myself at present with 
stating all that I have yet seen; hoping to be able to ren- 
der the description more complete at some future time. 

The only material difference which seems to exist in point 
of shape between the Heart of the Foetus and the Adult, is 
what results from the greater proportional size of the Tips 
of the Auricles in the former. In a Feetus of three or four 
months, these are so large that they almost come into con- 
tact over the Anterior part of the root of the Pulmonary 
Artery. As the Foetus grows older, however, they gra- 
dually diminish proportionally ; and after Birth, much dif- 
ference in this respect from the Adult Heart is not percep- 
tible. 
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The colour of the Heart is in general lighter the young- 
et the subject. Perhaps this is chiefly owing to the thin- 
ness of the Seraus Coat in the earlier periods of life. The 
Heart of the Foetus never exhibits any white patches or 
bands, being always completely destitute of Fat. 

- I think I have observed that the Heart in old people ge- 
nerally acquires a deeper purple hue than it has at the pe- 
riod of Maturity. 

In the Auricles of the Heart of a Foetus, there is a very 
striking peculiarity. There is a hole in the Septum be- 
tween them, occupying exactly the situation of the Oval 
Fossa of the Adult Heart, and denominated the Oval Hole. 

The communication between the Auricles, however, 
through this hole, is not direct. For if we examine the 
Heart of a Foetus about the fourth month, we shall find, 
that there is a thin, pellucid, Membrane, laid over the 
Oval Hole, like a Valve, on the side next the Left Auri- 
cle. ‘The insertion of this Valve below, is into the very 
edge of the lower third of the Oval Hole itself; but 
above this, its attachment is mto the surface of the Sep- 
tum next the Leit Auricle; extending farther and far- 
ther out from the margin of the Hole as it ascends, until 
it gets on a level with the upper extremity of the Hole, 
when it begins to icine mwards again, and after run- 
ning a short way, ceases, leaving a free floating straight 
edge, turned upwards and a little to the left. This mar- 
gin looks a little to the left, because the insertion of the 
Valve is continued a little farther up on the mght side 
than on the left. 

As this Valve then is ones than the Oval Hole, it is 
obvious that if it were stretched tight across it, like the 
parchment of a drum, it would prevent all communication 
between the Auricles at this point. But it is not disposed 
in this manner. On the contrary, it is twice as broad as 
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the space included within the line of its insertion; so that 
it admits of being pushed a considerable way towards the 
cavity of the Left Auricle, from the Septum and the Hole. 
When this is done, a short canal is formed, between the 
upper part of the Valve and the portion of the Septum im- 
mediately above the Oval Hole, opening into the Left Au- 
ticle by an Orifice, of which the floating edge of the Valve 

% forms fully two thirds. Through this canal, of course, the 
Auricles may communicate; but I have been much pleas- 
ed to observe, (Physiology makes the application of the fact,) 

. that the axis of this canal corresponds exactly, in every in- 
stance, with the axis of the Inferior Cava Vein; and that 
the Valve forms as it were the posterior side of this Vein 
continued. 

Whether there be any period prior to the fourth month, 
at which the Oval Hole exists in the Heart of the Fetus 
without the Valve, or at which the Valve is smaller, I have 
not yet had satisfactory means of ascertaining. But Har- 
LER* mentions, that his friend BercEeNn had found no Valve 
in a Foetus of two months: And Senac + believes that there 
is none prior to this at least ; and expresses himself certain, 
that, if its rudiments exist at two months, they are extreme- 
ly small. After this period, however, according to him, 
it grows by degrees, and its margin approaches nearer and 
nearer to the upper border of the Hole. 

It is very probable that this description is eorrect; but 
as I have found, that the Valve even in the fourth month 
is very easily broken down, unless the Heart be dissected 
with great care, nothing but actual observation will satisfy 
me on this point. 

The Hole and the Valve remain pretty nearly in the state 


* Elem. Physiol. VIII. pars. 1. p.375. 
+ Traité, &e..1.. po 231. 
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we have described, until about the commencement of the 
ninth month; when a remarkable change begins to take 
place in them. The Valve not only becomes gradually 
tighter, and its floating edge, of course, shorter, but its in- 
sertion approaches nearer and nearer to the margin of the 
Oval Hole; until, at the period of Birth, the attachment 
of the Valve corresponds almost exactly to the edge of the 
Hole; the Valve is stretched tight across the Hole like the 
parchment of adrum; and a small oblique Slit only 1s left 
at the upper end, by which the Auricles still communicate 
with each other. 

The anterior surface of the Valve now forms the bottom 
of the Oval Fossa described in the Adult Heart. In the 
course of a few months after Birth, the Stt at its upper 
part diminishes so as only to admit the point of a probe, and. 
in this state, it would seem, in general, to remain for the 
whole of after life, as was formerly remarked; though cer- 
tainly, in a great many instances it is entirely closed. 

The Eustachian Valve is subject to as much variety al- 
most in point of size, in the Fectal, as in the Adult Heart ; 
in general, however, it is larger proportionally. 

That the cavities of the Auricles in the Foetus, are larger, 
in proportion to the Ventricles, than in the Adult, is obvious 
to the eye; and this, no doubt, arises from the greater size 
of the Tips of the Auricles in the former. But the com- 
parative capacities of the cavities on the Right and on the 
Left side at this period are not so easily ascertamed. Srnac* 
says that those on the Right are larger, as in the Adult; 
and that about the sixth or seventh month, the Right 
Ventricle is even twice as large as the Left ; but this is cer- 
tainly incorrect. I confess they have generally appeared 
to me to be pretty nearly alike in point of size; or if there 
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was any difference between them, I have rather thought the 
superiority was with the Left. 

In the Heart of a Foetus, still-born, before the Full Time, 
Lr Gatrors* found that the Right Ventricle held only 34 
grammes of Mercury, while the Left contained 37; and in 
another, still-born, about the seventh month, he found that 
the Left Ventricle held 34 grammes of Mercury, and the 
Right only 23. But I do not rest much on these experi- 
ments ; as it is doubtful whether they were performed in a 
satisfactory manner. 

I think Senact is right when he says that the Auricles are 
proportionally thicker and stronger in the Foetus than after- 
wards ; but I doubt whether he be equally correct in stating, 
that between the third and fourth month the sides of the left 
Ventricle are thinner than those of the Right. They have al- 
ways appeared to me thicker, as they are in the Adult ; though 
less, in proportion, in the earlier months than towards Birth. 

The Serous Membrane in the Fcetal Heart is so thin, that 
the course of the fibres m the Muscular Coat, below, and of the 
superficial Bloodvessels and Nerves, is easily seen through it. 
The Muscular Coat itself is softer, and lighter coloured. 

The Valve of the Oval Hole is said by many to consist of 
a doubling of the Inner Membrane of the Auricles; but I 
suspect it: would not be easy to demonstrate this, by separa- 
ting its two lamine distinctly from each other. It is similar, 
however, to this membrane in structure ; and in general does 
not exhibit any of those Muscular Fibres which are seen in 


the Oval Fossa of the Adult Heart. 


* Diction. des Sciences Médicales, V. p, 440. 
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SECTION II. 


OF THE ANATOMY OF BLOODVESSELS IN GENERAL, 


Tne tubes denominated Bloodvessels are of two kinds, 
Arteries and Veins. . 


OF THE ARTERIES. 


Tue whole Arterial System of the Human Body may be 
compared to the trunks and branches of two trees. Qne 
Trunk, denominated the Pulmonary Artery, arises from 
the Right Ventricle of the Heart, and the other, called the 
Aorta, springs frm the Left. Both of these, at their root, 
are about an inch and a quarter in diameter, and their sides 
are about a twelfth of an inch thick. Immediately after 
their origin, they send off branches, which are distributed by 
successive ramification, to all parts of the Body, and divide 
at last into Vessels much smaller than the finest hair. 

The branches as well as the trunks of Arteries, are in ge- 
neral of a cylindrical shape; but where an Artery divides 
into two large branches, we always observe that it swells 
out alittle at the point of division. 

The modes of ramification are very various. Sometimes 
an Arterial Trunk runs on for a considerable length, giv- 
ing off branches in every direction, and yet not undergoing 
any diminution in size. At other times, and this is by far 
the most common mode, the Vessel ends by dividing into 
two or more large branches. These branches are sometimes 
equal, sometimes unequal, in diameter; but whatever be 
their relative size, it is invariably found, that their combin- 
ed area is greater than the area of the trunk from which 
they spring. As to the ratio of this excess, I perfectly 
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agree with Senac*, that it isabsurd to attempt ascertaining 
it with precision. It seems to vary in almost every mstance. 

The angles formed by Arterial branches and their trunks, 
are of all sorts. The acute angle, however, 1s the most com- 
mon, and the obtuse the rarest. 

Two arteries, derived from different trunks, often mect 
and are lost in each other; and this kind of connection is 
called Inosculation or Anastomosis. 

Sometimes, though rarely, instead of simply passing in- 
to each other, they form a new trunk by their union. 

After the Arteries have ramified to a certain degree of 
minuteness, they become so thin and transparent, that it is 
impossible to see them either with the naked eye or with 
the microscope. Sometimes, indeed, particularly in trans- 
parent parts, when the Blood happens to stagnate in them, 
after Death, we can trace them a little farther than when 
they are empty; but this does not often happen. In order, 
therefore, to render these minute capillary branches of the 
Arterial System visible, we are obliged to inject into them, 
through the larger trunks, some thin coloured fluid, such 
as a weak solution of glue mixed with Vermilion ; and from 
injections of this sort, all our knowledge of the wltimate ra- 
mifications of the Arteries has been derived. 

These ramifications are, of course, always best scen, in 
parts which are naturally transparent; but they may often 
be traced, also, to a very great degree of mimutenes, on the 
surface of opaque parts, or in thin slices of these parts, ren- 
dered transparent by drying. 

The varieties in the mode of their distribution, which we 
thus discover, depending on differences in the number, or 
length, or diameter, or curvature, or connexion of their 
little branches, are almost infinite. Every different 'Tex- 
ture in the Body seems to have a mode of distribution of its 
own, 
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At last, however, after gradually diminishing as they 
divide, all the capillary Arteries are seen to terminate in 
one or other of two ways; they either pass distinctly into 
the capillary branches of Veins, or end abruptly, uncon- 
nected with any other Vessel. Whether in this latter 
case, however, the Arteries do really terminate where they 
seem to do, is very doubtful. Perhaps they are continued 
much farther, and yet are imperceptible from their minute- 
ness, even by the most powerful microscopes. But it is 
the province of Physiology, to state the various theories 
connected with this subject; we must confine ourselves, at 
present, to what is capable of demonstration. 

The termination, then, of Arteries in Veins is the only one 
admitting of being satisfactorily demonstrated. I am aware, 
that some Anatomists* of very great reputation, have con- 
ceived, that they have seen the Arteries, in certain organs 
of the Body, distinctly terminating in a set of Vessels called 
Excreting Ducts; but although I have, at present, no 
doubt whatever that they do often end in this manner, I do 
not think that the point is sufficiently established, in the 
way of actual observation. 

An Artery viewed externally, after it has been emptied 
of its contents, is of a whitish colour, and has a loose, floc- 
culent appearance. Its inner surface, is every where per- 
fectly smooth, like the surface of the Ventricles of the Heart ; 
in the larger Arterial Trunks it is yellowish; in the mid- 
dling Vessels, of a pinkish or flesh-colour; and in the smal- 
ler branches, whitish, like the outer surface. 

The sides of an Artery are always thinner than the sides 
of the Artery from which it arises; but the ratio of the 
thickness of the sides to the area of the Vessel, in Arteries 
of the same external diameter, is very different in different 
parts of the System. It seems to me, for example, that the 
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branches of the Internal Carotid Artery, have much thin- 
ner sides, in proportion, than the branches, corresponding 
in size, of the Hxternal Carotid. 

Arteries are remarkable for their Elasticity. They are 
elastic both longitudinally and transversely. Whether they 
be uniformly more elastic in one direction than in another, 
has not been ascertained; but I have found, in some expe- 
riments on the Common Carotid, immediately after Death, 
that a force which extended this Vessel nearly one third 
transversely, stretched it ge. about a fifth in the longitudi- 
nal direction. 

Mr. Hunter* was of opinion that the elasticity was pro- 
portionally greater in the large than in the small Arteries ; 
but I am not disposed to place much reliance on his experi- 
ments relative to this point. 

It is owing to their elasticity, that we never find the lar- 
ger Arteries folded or collapsed after Death, even though 
empty. When cut out from the Body, they always appear 
as open cylindrical tubes. 

Being desirous of forming some notion of the strength 
of an Artery, I cut out about two inches of the Common 
Carotid of a Man, twelve hours after Death, and inserting 
a bit of wood into each extremity of the tube, I secured the 
Artery to them with a waxed thread. One of the pieces of 
wood was then made fast, by means of a vice screwed to a 
table, and weights were suspended to the other, so that the 
Artery was stretched between them. It bore a weight of 
30 Ibs. Avoirdupois, before it gave way, which it did, close 
to the upper stick, where I have no doubt it was considera- 
bly weakened by the application of the thread. 

A portion of the External Ihac Artery of a full grown 
man, tried in the same way, bore upwards of 48 Ibs. before 
it broke. . Like the former, however, it gave way close to 
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the extremity of one of the rods to which it was attached ; 
so that in all probability, had it not been injured by the 
thread which fastened it, it would have sustained a much 
greater weight. 

A transverse section of the vessel used in the first experi- 
ment, about three fourths of an inch long, and an eighth 
of an inch broad, when tied to rods of wood in the same 
manner, bore a weight of 5 lbs. before it broke. It gave 
way, however, exactly in the middle. 

In general, I believe, Arteries are weaker the thinner 
their sides; but whether according to any uniform ratio, 
is very doubtful. Wunrrrncuam*, indeed, conceived he 
had established by experiment, that the trunks of Arteries 
were always weaker proportionally than the branches; but 
his experiments are not satisfactory. 

All the Arteries mm the Body which are not smaller than 
the twelfth of an inch, may be distinctly seen to be com- 
posed of three Coats. 

The Inner Coat resembles exactly the Inner Meiabirans 
of the Ventricles of the Heart. It is equally thin, and per- 
fectly transparent and colourless; and its inner surface is 
smooth. No Vessels or Nerves have yet been seen in it. 
It may be peeled off from the Middle Coat, which it lines 
internally, by means of a dissecting forceps; but it is too 
tender to separate in large patches. It differs from the In- 
ner Membrane of the Ventricles in being a good deal more 
elastic. 

The Middle Coat of an Artery is the thickest ; being 
about twice the thickness of the Outer one; and this pro- 
portion, it seems to me to maintain, in the smaller as well 
as in the larger vessels. 

Tt consists of a stratum of slender fibres laid Hall to- 
gether, side by side, without any intermediate connecting 
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matter; ‘and placed uniformly in a circular direction, sur- 
rounding the Artery, and in a plane perpendicular to its 
axis, 

Those which are more internally situated, may be easily 
seen through the transparent Inner Coat of the Artery, by 
slitting open the Vessel. If this Coat be peeled off, the 
fibres of the Middle one may then be easily raised by the 
forceps in successive strips, all of which separate in a trans- 
verse or circular direction, exactly like the outer bark of a 
birch-tree. 

In the large Arterial trunks the fibres are firmer in their 
consistence, and of a yellowish or straw colour ; but as the 
Vessels diminish to a middling size, they become gradually 
softer and more flesh-coloured, and then resemble very 
much the Muscular Fibres of the Heart. 

The Middle Coat of an Artery is abundantly supplied 
with small Bloodvessels. They are often. seen turgid with 
Blood after Death ; and they easily admit of being injected 
with coloured Size or Turpentine. I-cannot say that I 
have ever seen either Absorbents or Nerves in this Coat. 

No connecting medium can be perceived between the 
Middle Coat of an Artery and the Inner one. They are 
merely laid over each other, as the Inner Membrane of the 
Ventricle is laid over the Muscular Coat of the Heart. 

The External Coat of Arteries differs extremely from the 
other two. It consists of slender white, shining fibres, like 
the fibres of cotton, very dense and tough, closely compact- 
ed together, and interwoven in every direction. 

It is best dissected by slipping the Artery over a glass rod, 
so as to make it quite tight, and then tearing off the fibres with 
a pair of forceps, from without inwards. It requires consider- 
able force to separate them; and no art will make them peel 
in any uniform direction. We judge that we have got through 
the whole of the Coat, when we come to a stratum of fibres 
of a yellowish or flesh-colour, soft and separating uniformly 
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in a transverse direction ; these are the fibres of the Middle 
~ Coat. 

Between the two Coats there seems to be no connecting 
medium; but yet they adhere very firmly. The Middle 
Coat, however, is so much softer than the Outer, particularly 
in Vessels of a middling size, that if we slit up an Artery, 
and strip it through between the finger and thumb, we may 
scrape off the whole of the Middle Coat from the External, 
merely by pressing a little with the edge of the nail. 

Numerous small Bloodvessels may be seen, every where, 
ramifying through the External Coat of Arteries, and send- 
ing branches inwards to supply the Middle Coat. Small 
branches of Absorbents,-also, and minute twigs of Nerves, 
may sometimes be observed running along its outer surface ; 
but it is difficult to trace them far into its substance. 

The thickness of this Coat, varies much more than that 
of the other two. In some vessels, as in the Vertebral Arte- 
ries and the branches of the Znternal Carotid, it 1s as thin al- 
* most as silk-paper. 

It is greatly stronger than either the Middle or Inner Coat, 
and considerably more elastic. To call this, however, or 
any of the other Coats in particular, the Elastic Coat 
of an Artery, as has been done by some*, is obviously in- 
correct. They all possess this property in a considerable 
degree ; else pueciie an Artery, should always tear them 
asunder. 

Mr. Hunter's} description of the structure of Arte- 
ries is rather vague. Bicuart{ describes the Inner Coat 
under the name of Membrane Commune du Systeme 4 Sang 
Rouge ; the Middle one, he calls Membrane Propre des 
Artéres ; and the External, Tissu Cellulaire. His de- 
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scription, though objectionable in several points, is much su- 
perior to any that had been given before him. 
It is usual to describe the Arteries as possessing, what 
is called a Cellular Coat, external to all the others. But 
there seems no more reason for admitting the Cellar Sub- 
stance which surrounds an Artery, to be a part of that Ar- 
tery, than there is for considering the Cellular Substance 
which is often laid over a Muscle, as a part of that Muscle. 
Besides, the three Coats which have been described, are con- 
stant; whereas, a Cellullar covering, is found only on some 
of the Arteries. In general, I suspect, the true External 
Coat is confounded with this Celular covering, and so, in 
reality, overlooked altogether. Bricnar, however, although 
he calls the Outer Coat of an Artery T%ssu Cellulaire, dis- 
tinctly states that it is not cellular im its structure. 
When an Artery becomes smaller than the twelfth of an 
inch, it is not easy to distinguish the different parts which 
compose it. There is every reason to believe, however, 
that a similar structure is continued into the minutest 
branches. Microscopic observation, as far as it goes, is im 
favour of this opinion. 


I am not acquainted with any peculiarity, in the structure 
of the Arterial System of the Female. 


Tue only well established difference in the general Ana- 
tomy of the Arterial System, previously to the period of 
Maturity, is, the much greater absolute size of the capillary 
_ branches. This is always the more remarkable, the young- 
er the subject. 

The reverse is the case, in the Decline of Life ; for then 
the capillary vessels become gradually smaller than in the 
' Adult. At this period too, all the Arteries in the Body seem 
to suffer a diminution both in their strength and elasticity, 
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OF THE VEINS. 


The distribution of the Venous System, like that of the 
Arterial, may be compared to the ramification of a tree. In 
describing this System, however, it is usual to invert the 
order observed in the former, and to consider the trunks, 
as successively formed by the union of the branches. 

All the Ves of the Body, therefore, are said to arise from 
the minute capillary branches of the Arteries, and uniting 
one with another, to form, at last, seven principal trunks. 
Three of these, the two Cavee and the Coronary Vein, open 
into the Right Auricle of the Heart; and the other four, 
viz. the two Right, and the two Left Pulmonary Veins, 
open into the Left Auricle. 

The Coronary Vein, at its entrance into the Auricle, is 
about a third of an inch in diameter, the Inferior Cava 
about an inch, the Superior about two thirds of an inch, and 
the four Pulmonary Veins about half an inch each. 

The Veins in general, throughout the Body are, like the 
Arteries, of a cylmdrical shape ; but they deviate from this 
form, much more frequently than the Arteries do. They 
often swell out into sinuses ; and small swellings of this sort 
are so constant, in all those Veins which are provided with 
certain Valves afterwards to be described, that where these 
Valves are numerous, the Vessel puts on a knotted appear- 
ance. 

The commencements of the Vems are, every where, so mi- 
nute, that they are seldom perceptible by the naked eye. 
The same means must be employed to bring them into 
view, as iS necessary in tracing the terminations of the ca- 
pillary Arteries. 

When we apply the microscope, then, to a part properly 
injected, we can distinctly trace every capillary Vein which 
is visible, into some corresponding capillary Artery. All 


THEIR DISTRIBUTION. 63 


the Veins appear to be continuations of the Arteries ; if they 
have any other origin, it has not yet been satisfactorily de- 
monstrated. 

It is impossible, however, in any instance, to fix the precise 
point, at which the Artery ends and the Vein begins; they 
pass insensibly into each other. Sometimes a sudden change 
in the direction of a capillary Artery enables us to judge that 
it has passed into a Vein; but in general we cannot be cer- 
tain of this, until we see the Vessel umiting successively with 
other similar Vessels, and thus forming a larger tube. 

The appearance of the capillary Veins of a part is as va- 
rious as that of the Arteries. 

Throughout the whole Venous System, the same circum- 
stances may be observed, in the union of the branches one 
with another, as is observed, though in an inverse order, in 
the ramification of the Arteries Sometimes a smal! Venous 
branch runs into a larger one, without increasing its size in 
the slightest degree; at other times, two Veins of equal 
or unequal diameter, unite together, and form a trunk which 
is larger than either of them separately. Invariably, how- 
ever, in this latter case, the combined area of the branches 
is greater than the area of the trunk ; not according to any 
uniform ratio, but often im the proportion almost of two 
to one. ! 

Tnosculation or Anastomosis between large branches, is 
much more common in the Venous than in the Arterial 
System. 

In this System, too, there is a mode of distribution, which 
occurs much more frequently, than the reverse of it does in 
the other; and that is, the separation of a Venous Trunk 
into branches, in a direction towards the Heart. In general, 
this kind of ramification does not extend beyond a single divi- 
sion ; but there isa remarkable exception in the Portal Vein of 
the Liver, which is fairly resolved in this manner, within the 
substance of that organ, into capillary branches. In the 
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Arterial System, however, as has been already remarked, 
the reunion of branches so as to form a trunk, is very rare. 
The Venous trunks of middling size, throughout the Bo- 
dy, are both more numerous and longer, than the Arterial 
Vessels of the same diameter. In general, too, it is very ap- 
parent, that, whether arising from the greater diameter, or 
length or number of the branches, the combined area of all 
the Veins of a part, is greater than the combined area of all its 
Arteries. Itis obvious, therefore, that the area of the whole 
Venous System must be greater than that of the Arterial. 
HatueEr™ is inclined to think, that the ratio is about as nine 
to four; and this, probably, is as near the truth, as it is 
possible to arrive, m a point where the elements of the cal- 
culation are so various and so difficult to be ascertained. 

Veins, like Arteries, are whitish and flocculent without, 
and smooth and pale coloured within. . 

Many of the larger Veins, and those of middling size, 
are provided with Valves. 'These are Membranes of a se- 
milunar or parabolic shape, perfectly transparent and co- 
Jourless, and though scarcely the thickness of a hair, yet 
very dense and strong. ‘They are attached by the whole 
of their curved margin to the inner surface of the Vein; and 
this margin is uniformly turned towards the branches of the 
Vein, while their free, straight, edge, looks towards the 
trunks. They are inserted into the sides.of the Vein in 
sucha manner, as tobe in a certain degree loose within 
‘the tube; and accordingly when any fluid is forced from 
the trunks towards the branches, they are pushed away 
from-the sides of the Vessel, and pressed inwards towards 
its axis. ‘They vary very much in their dimensions, even 
in Vessels of the same caliber. Sometimes they occur sin- 
gle, particularly in the smaller Vessels; sometimes, though 
very rarely, three are found together ; but in general they 
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ate disposed in pairs, one exactly opposite the other. The 
degree of obstruction which they present, to the passage of 
a fluid from the trunk towards the branches of the Vein, 
depends on their size, if they are single, and on their size 
and adaptation to each other, if they are double or triple ; 
for both the Valves of a pair are not always of the same 
dimensions. ‘They are very seldom so large, or so precisely 
adapted to each other, as to shut up the tube of the vessel 
completely. ‘The number of them occurring either singly 
or in pairs, within any given extent, is very various in differ- 
ent Veins. They are found at all intervals, from four or five 
inches, toa quarter of an inch, or even less. In general they 
aré most numerous in Veins of small size. 

Opposite to each Valve, the Vein swells out a little, so as 
to form asmall sinus, of a parabolic shape. When the Ves- 
sel is distended, these sinuses form corresponding eminen- 
ces externally, and often give the Vein a knotted or jointed 
appearance. . 

{ do not know any Vein in the Body, of which the sides 
are thicker than a sixteenth part of aninch. In the Venous, 
as in the Arterial System, the sides of the branches are al- 
ways thinner than those of the trunks; but the thickness is 
not always proportional to the caliber of the Vessel, even in 
Veins of the same external diameter. 

WINTRINGHAM’s*® experiments are often referred to, as 
proving that the sides of a Vein possess greater density than 
the sides of an Artery ; but they do not seem to me at all 
conclusive. 7 

Veins are elastic, but not so much so as Arteries. Hat- 
cert, and Bicuatt, maintain that they possess more elas- 
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ticity than Arteries, in the transverse direction; but the 
grounds of this opinion are not satisfactory. 

It is owing to their inferior elasticity, that we always find 
the Veins in a collapsed state, after they have been emptied 
of their contents. This appearance of itself, almost, is suf- 
ficient to distinguish a Vein from an Artery in the Dead 
Body, provided the Vessel be not too minute. 

Whether the Veins be stronger or weaker than the Arte- 
ries, does not yet appear to be sufficiently established. ‘The 
experiments of WintrincHam”® indeed, so often appealed 
to in points of this sort, have generally been regarded as 
demonstrative of their being stronger; but it seems to me, 
that they do not warrant the conclusions that have been 
drawn from them. From a few experiments which I have 
myself made, I am rather inclined to suspect, that the Veins 
are considerably weaker than the Arteries. 

In all Veins that are not less than the twelfth of an inch 
in diameter, two Coats can be distinctly seen ; and in some, 
there is a third texture which intervenes, at particular parts, 
between these two. 

The Inner Coat of Veins is transparent, like the Inner 
Coat of Arteries. It is a little thicker, however, than this 
Coat, and greatly stronger; and it differs from it also, re- 
markably, in this, that with the forceps we can distinctly 
separate it into slender, dense, fibres. I have never seen 
either Bloodvessels, Absorbents, or Nerves in it. 

The Valves are generally regarded as being formed of 
_duplicatures of this Coat; and they certainly do resemble 
it more than any other substance. But they differ from it, 
in having a number of little white bands running through 
them in every direction; and as to their consisting of two 
tayers, I suspect this is rather supposed, than demonstrat- 
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ed; for, I have often tried to split them into laming, but 
in vain. 

The Outer Coat of Veins has the same structure as the 
Outer Coat of Arteries. It is thinner proportionally, how- 
ever, and its fibres are not so close. Its attachment to the 
Inner Coat is very firm; the fibres of the one appearing 
to bea good deal interwoven with those of the other. 

In almost all the trunks and larger branches of Veins, a 
substance is found intervening between these two Coats. 
Sometimes this substance surrounds the Vein entirely ; but, 
in general, it occurs in patches of different sizes. It varies 
a good deal in its thickness; being as thick in some.parts as 
the Outer Coat, and only half as thick in others. It seems 
to be of a nature between the External and Middle Coat of 
an Artery; the fibres bemg softer, darker coloured, and 
not so close, as those of the External Coat, and yet firmer, 
whiter, and less regularly disposed, than those of the Mid- 
dle One. When we hold a piece of Vein containing this par- 
tial Middle Coat between.the eye and.the light, it seems as 
if it were arranged into longitudinal fasciculi ;-but when we 
come to dissect it with the forceps, we do not find that its 
fibres separate more readily in the longitudinal direction 
than in any other. 

For about an inch before the entrance of the two Cavee 
into the Right Auricle, a stratum of scattered fibres, exactly 
resembling the Muscular fibres of the Auricles, may in ge- 
neral be seen in each of these Vessels, between the Outer 
and the Inner Coat. 

With respect to the Cellular Coat which is so generally 
ascribed to Veins, the-same remark will apply to it, as to 
the Cellular Coat of Arteries; viz. that there is, properly 
speaking, no such Coat; and that including it among the tu- 
nics of the Veins, only leads us to overlook the true Outer 
Coat of these Vessels. 

P4 
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Bicuat’s* description of the structure of Veins, is not 
so good as that which he has given of the Arteries; yet it 
approaches nearer to accuracy than any I have seen. He 
calls the Outer Coat Tssu Cellulaire, observing at same 
time, however, that it is very different from common Cellular 
Substance. ‘The Inner Coat he describes under the name 
of Membrane Commune du Sang Noir; and the Texture 
mentioned, as intervening between the Outer and Inner 
Coats, at certain parts, he calls Membrane Propre aux 
Vettegio7 

-'TueErE seem to be no Peculiarities in the Venous System 
of the Female, more than in the Arterial. 


Previousty to Maturity, I believe it to be sufficiently es- 
tablished, that the Veins of the Body in general, are small- 
er in proportion to the Arteries than afterwards; and that 
the difference is greater the younger the subject. But the 
increase in the proportional size of the Venous System, 
which is conceived by some to take place during the Decline 
of Life, is, I apprehend, more apparent than real. 


’ BEFORE concluding the consideration of the Anatomy of 
Bloodvessels in general, it may be proper to mention, that 
when the Arteries or Veins of any part of the Body happen 
to be either longer, or wider, or more numerous, than those 
of any other part, the former part is said to be more Vascu- 
lar than the latter. . 
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CHAPTER I. 


THE ANATOMY IN GENERAL OF THE ABSORBENT 
SYSTEM. 


Iw the Absorbent System of the Human Body, there are 
two things to be considered, viz. the Absorbent Vessels, and 
little bodies called Absorbent Glands, through which all these 
Vessels seem to pass, in some part of their course. 


SECTION I. 
THE ANATOMY OF THE ABSORBENT VESSELS IN GENERAL. . 


Tue Absorbent Vessels are a system of tubes, distributed 
throughout the Body in the manner of the Arteries and 
Veins. In describing them, the same order is observed, as in 
the description of the distribution of the Veins. 

They are too minute at first to be perceptible to the na- 
ked eye; but they unite one with one another into vessels 
successively increasing in size, until at last they form two 
trunks, each about a quarter of an inch in diameter, which 
open into the Swubclavio-Jugular Veins, one on each side 
of the Neck. The Left Trunk is denominated the T'ho- 
racic Duct, 

Very often, instead of two trunks, they form three; and 
sometimes, though rarely, we find four or five. These va- 
rieties, however, will be described more minutely after- 
wards, 
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In shape, an Absorbent Vessel may be compared to a por- 
tion of a Vein containing a great many pairs of Valves; it 
has a notched or jointed appearance. The notches are so 
frequent, that it often resembles a number of little vesicles 
joined together, or a string of beads. 

The smaller Absorbent Vessels are pretty uniform in 
their diameter; but the larger branches are subject to much 
greater variety, in point of size, than even the Veins. No- 
thing is more common, than to see them swelling out, sud- 
denly, into a sinus three or four times their diameter at other 
parts. 

Sometimes we find the Absorbent Vessels of particular 
parts, so filled with a reddish or whitish fluid after Death, 
that we can not only sée all the larger branches easily with 
the naked eye, but, with the microscope, can trace some of 
the smallest to their very beginnings. Without some na- 
tural or artificial injection of this sort, however, these Ves- 
sels are so thin and colourless, that even their larger branch- 
es are imperceptible with the most powerful glasses. 

The fluid best adapted for injecting into the Absorbents 
with this view, is Quicksilver. With proper management, 
this substance may be made to fill the smaller Absorbent 
Vessels, to a degree of minuteness altogether inconceivable 
to those who have not seen it. Of course,. however, it is 
only in transparent parts, or on the surfaces of opaque or- 
gans, that the minute ramifications of the System, are ca- 
pable of being demonstrated. 

In no organ in the Body, is it possible to trace the Absor- 
bents, to their beginnings, with the naked eye; and there 
is only one part, in which their origins have been seen, even 
with the miscroscope, viz. the surface of the Small Intestine. 
CruixsHank* was fortunate enough, in one case, to find 
the Absorbents belonging to this part of the Alimentary Ca- 
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sal, so turgid with a milky substance after Death, that 
with the microscope, he could distinctly trace hundreds 
of them. to their origins, by circular orifices, on the surfaces 
of the Villz. 

On examining the capillary Absorbents of other parts in 
the same manner, after a minute injection, many of these 
little Vessels may be seen disappearing ; but as no orifices 
are perceptible at the pomts where they vanish, we cannot 
be certain, that these are their origins. 

The distribution of the capillary Absorbents, hke that of 
the capillary Bloodvessels, seems to vary in almost every 
Texture of the Body. In general, however, Anastomosis 
appears to be more frequent among them, than among either 
Arteries or Veins ; and in consequence of this, their distribu- 
tion, upon the whole, has a greater resemblance to a net- 
work. 

Three things remarkably distinguish the distribution of 
the middle-sized Absorbents, from that of the corresponding 
parts of the Arterial and Venous System. In the first place, 
when two of these Vessels unite together into one, the trunk 
which they form, is seldom or never larger than either of 
them separately; secondly, their Anastomoses with each 
other are continual ; and thirdly, they seldom run any great 
way, without first dividing into branches, and then re-uniting 
into trunks. 

This kind of Anastomosis and division into branches, is 
very common, too, among the larger branches and the trunks 
of the Absorbents ; but when two of these run together in- 
to one, we generally find that the trunk which they form 
is, as in the Arteries and Veins, larger than either of them 
taken separately. 

The outer surface of an Absorbent Vessel is flocculent ; 
the inner, smooth, like that of Bloodvessels. 

All the Absorbents in the Body, apparently, are provided 
with Valves. ‘These are thinner than the Valves found in 
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Veins ; but, in proportion to their thickness, they are equal- 
ly strong ; and they have precisely the same form, and mode 
of attachment to the inside of the Vessel. They are gene- 
rally found in pairs. Sometimes where a large branch 
runs into a trunk, or where a trunk opens into a Vein, there 
is only a single Valve. Three are never found together. 
The two Valyes of a pair are usually of the same size; 
but I suspect that they are never so perfectly adapted to 
each other, or to the caliber of the Vessel in which they — 
are placed, as entirely to prevent such fluids as air or mer- 
cury, from passing from the trunk towards the branches. I 
have never seen an Absorbent Vessel, in which I could not, 
by means of a steel syringe, force quicksilver in this direc- 
tion, without any apparent injury to the Valves. At all 
events, the resistance which they oppose to fluids passing 
towards the branches, seems to be considerably less m the 
capillary, than in the large vessels. 

Opposite to each Valve, the Absorbents swell out a little, 
as the Veins do ; and it is to this they chiefly owe their notch. 
ed or jointed appearance. ‘These notches enable us to as- 
certain the existence of Valves, in Absorbents which are too 
minute to admit of being easily dissected, 

In Absorbent Vessels of middling size, a pair of Valves 
will be found at every twentieth of an inch almost. Towards 
the larger branches and trunks, they are somewhat less fre- 
quent; and towards the capillary branches, rather more. 
According to CruiksHanx*, however, there is great va- 
riety in the distribution of the Valves, in different bodies. 
<< The Thoracic Duct, for example,” says he, “ in some bo- 
dies, has perhaps only three or four pair of Valves: in others, 
I have seen it crowded with Valves throughout its whole 
length. I have seen a lymphatic vessel run six inches, with, 
out a single Valve appearing in its cavity. Sometimes the 
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trunks are more crowded with Valves than the branches, and 
sometimes I have seen the reverse of this.” 

The Absorbent Vessels which have the thickest sides, are 
the two Trunks of the System ; and yet I have never seen 
these exceed a sixtieth part of an inch. The other Vessels 
seem to be thinner, in proportion as they are smaller. 

That Absorbent Vessels possess considerable elasticity, is 
shewn by the experiment of puncturing them after they 
have been moderately distended with Mercury; great part 
of the Mercury is immediately forced out. Judging, how- 
ever, from the Thoracic Duct, I should think that they are 
a good deal less elastic than Veins. 

All Anatomists are agreed, in pronouncing the Absor- 
bents to be much stronger, in proportion to their size, than 
Veins. This is proved by the much greater weight of Mer- 
cury which they will bear, before they are ruptured. 

In the sides of the Thoracic Duct, I cannot perceive dis- 
tinctly more than one Coat. This resembles the Inner 
Coat of Veins; and the Valves appear to be merely pro- 
longations of it. From the observations of Mascaent*, 
however, it would seem that the Valves sometimes contain 
a small quantity of a fine Adipose Substance. 

The other Absorbent Vessels are almost all too small to 
admit of being easily dissected ; but I conclude that they 
have a sunilar structure. _ 

SHELDoNt having found what he conceived to be three 
distinct Coats in the Thoracic Duct of a Horse,—an Inner 
one like the Inner Coat of Veins, an Outer like the Pleura 
or Peritoneum, and a Middle one consisting of Muscular fibres 
running chiefly in a circular direction,—concluded without 
hesitation that the same tunics existed in the Absorbent 
Yessels im Man. The accuracy, however, of his observa- 


* Vasor. Lymph. Histor. p. 27 & 66, 
+ History of the Absorbent System, p, 26. 
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tions on the Thoracic Duct of the Horse is doubtful, and 
their application, at all events, to the Human Absorbent 
System, is not conformable with observation. 

The External Coat ascribed to Absorbents by Mascacnt, 
is obviously a mixture of common Cellular and Adipose 
wSubstance. 

It is not easy, to discover from CrurxsHanx’s* descrip- 
tion, whether he regards the Absorbents as consisting of one 
Coat or of two. | 


No peculiarities have yet been observed in the Absorbent 
Vessels of the Adult Female; nor in those of either Sex, — 
before or after Maturity. 


SECTION II. 


THE ANATOMY OF THE ABSORBENT GLANDS IN GENERAL. 


CrvuixsHankt affirms, that he has injected the Thoracic 
Duet, from Absorbent Vessels on the back, without mject- 
ing any Absorbent Gland. But Mascaent is far better au- 
thority on a point of this sort; and from his numerous in- 
vestigations}, I have no doubt whatever, that there is no 
Absorbent Vessel in the Body, which does not pass through 
one Absorbent Gland at least, before it joms the Absorbent 
Trunks. Many Absorbent Vessels, it 1s well kuown, pass 
through several Glands in their progress. 

The Absorbent Glands are of various shapes and sizes. 
Some are oval, others globular, and others flat. Some are 
about an inch in diameter, and others scarcely a quarter of 


* Anatomy of the Absorbing Vessels, p. 60. 
+ Anatomy of the Absorbing Vessels, p. 79. 
- Vasor. Lymphat. Histor. p. 25. 
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an inch. They are smooth on the surface, and of a grey- 
ish-pink colour, in general; some, however, are blueish, 
and a few almost jet black. 

We may consider them as consisting of two parts; a pe- 
culiar Substance, anda thin Membrane surrounding this, like 
a Capsule. 

The Substance of the Absorbent Glands, seems chiefly 
composed of ramifications of Absorbent Vessels, closely com- 
pacted together. 

The Absorbent Vessels which enter a Gland, are called the 
Vasa Inferentia; those which come out of it, the Vasa Effe- 
rventia. ‘These are easily distinguished from each other, by 
the direction of their Valves. ‘The free margins of the Valves 
in a Vas Inferens, always look towards the Gland. | 

The number of Absorbent Vessels which enter a Gland, is 
exceedingly various ; sometimes there is only one, at other 
times, more than thirty. ‘The number of the Vasa Inferen- 
tia and the Vasa Efferentia seldom correspond. In general, 
the former are more numerous. CrutksHANK* says he has 
injected fourteen Vasa Inferentia belonging to one Gland, 
and yet to all these, only one Vas Efferens corresponded. 
Very often, however, the Vasa Efferentia are more numerous 
than the other. 

-In general, towards the trunks of the Absorbent System, 
the Vasa Efferentia are larger than the Vasa Inferentia. But 
in other parts, it is sometimes the one set of Vessels, and 
sometimes the other, which is largest; and very often they 
are exactly equal in size. 

My own observations on the arrangement of the Absorb- 
ent vessels within the Substance of the Glands, have hith- 
erto been very few. I have investigated this piece of 
Anatomy, however, enough to be satisfied, that the de- 


* Anatomy of the Absorbing Vessels, p. 80. 
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scription of it given by the indefatigable Mascacnt*, 1s the 
most correct which we yet possess. 

According. to him, 1m order to shew the structure of the 
more superficial parts of the Gland, the whole Gland must 
be injected with quicksilver, by the Vasa Inferentia. When 
this is done, the Vasa Inferentia may be seen, just before 
entering the Gland, dividing into branches. Some of these 
penetrate directly mto the central parts of the Gland, while 
others are distributed towards the surface. Of these, the 
larger branches may be distinctly seen bent, convoluted, 
and interwoven, in every direction; communicating freely 
with each other; becoming suddenly narrow at some parts, 
and at others swelling out into little cells, which are so nu- 
merous, that when they are distended with Mercury, the 
whole outer surface of the Gland seems covered with little 
younded eminences. . The smaller branches again are seen, 
subdividing and forming a net-work on the surface, and 
then disappearing, some of them by dipping down between 
the cells of the larger ones, and others by opening into these 
cells. | | 

Arising directly out of these cells, on the other hand, or 
ascending from between them, various other small Vessels 
are seen, which after winding about on the surface, run 
together into larger branches, and then uniting with similar 
Vessels coming out of the central parts of the Gland, form 
the Vasa Efferentia. 

Tn order to shew the disposition of the Absorbent Vessels 
in the central parts of the Gland, a different sort of injec- 
tion is necessary. ‘The Vessels must be filled with fluid 
wax, or glue, or gypsum; and when the fluid has become ° 
hard by rest or cooling, the more superficial parts of the 
Gland dissected away. In this manner the deeper seated, 


* Wasor, Lymphat. Hist. p. 30, 
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Vessels are brought into view; and it will be found, that 
they have precisely the same distribution, as those already 
described on the surface. . 

Sometimes the Absorbent Vessels of a Gland, preserve a 
pretty uniform diameter throughout, so that there is little 
or no appearance of cells in any part of it. 

Within the Glands, the Absorbent Vessels seem to have 
the same structure as elsewhere. 

By means of a proper injection of Size and Vermilion, 
small Bloodvessels may be traced into the substance of the 
Glands, following the convolutions of the Absorbent Vessels 
every where, and forming an intimate net-work round cach 
of the cells. 

No Nerves have yet been demonstrated accompanying 
either of these sets of Vessels. 

The only other substance detected within the Glands, be- 
sides these Vessels, is a delicate sort of Cellular Substance, 
which unites the Vessels together. 

The Capsule of Absorbent Glands, inclosing the Internal 
Substance, is a thin, pellucid, and colourless Membrane. 
Maceration resolves it into anumber of fine, whitish, fibres. 
It is very vascular ; and Mascacni seems to have injected 
Absorbents init. Its nerves have not been traced. It is 
connected to the parts within, by a fine Cellular Substance. 


I xnow of no difference betwixt the Absorbent Glands of 
the Female and those of the Male. 


In young persons the Glands are in general rounder and 
more turgid. Harier* and various Anatomists before 
and since his timet+, have described a fluid of the colour 
and consistence of milk, as existing in the cells of the fine 


* Elem. Physiol. I. p. 184. 
+ See, in particular, since Harter’s time, Cruixsnanx, Anatomy of 
the Absorbing Vessels, p, 74; and Bicuat, Anat. Gener, If. p, 603. 
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Cellular Substance of the Glands, at an early period of life, 
and gradually disappearing towards Maturity. I have no 
doubt, however, that Mascaeni* is right in maintaining, 
that this matter is not contained in the Cellular Substance 
surrounding the Vessels, but in the Vessels themselves, and 
chiefly in the little cells which they form. 

In old Age, the Absorbent Glands, become smaller, 
flatter, and drier; but they never entirely vanish, as has 
been asserted by some.+ 


CHAPTER III. 


OF THE ANATOMY IN GENERAL OF THE NERVOUS SYSTEM. . 


Tue Nervous System may be regarded as consisting of 
two parts; a Central Mass, and a set of Cords called Nerves 
connected with this Mass. 


SECTION I. 
OF THE CENTRAL MASS OF THE NERVOUS SYSTEM. 


Tuis is divided into two parts; an organ called the Brain 
or Cerebrum, lodged in a cavity in the Head; and a cord- 
like prolongation from this organ, contained chiefly in a ca- 
nal in the Spine, and usually denominated the Spinal Mar- 


“ Vasor. Lymph. Hist. p. 34. 
‘+ Among others by Hater, Elem. Physiols Toms vii. Pars. I. p. 214. 
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vow. We shall call this prolongation, in future, the Spinal 
Cord.* | | 

I agree with Sommmernrinet and Bicuar{, in placing 
the commencement of the Spinal Cord, at the lower margin 
of the Annular Protuberance. Many still continue to in- 
clude a portion of its upper extremity along with the Brain, 
under the name of Medulla Oblongata; but this arrange- 
ment is neither precise nor natural. 


OF THE BRAIN. 


The Brain consists of a peculiar substance, embraced by 
thin membranes. 

Its weight and volume are different in different persons ; 
_ but these varieties do not seem to observe any relation to the 
weight or stature of the individual. In general, it weighs, 
when its Bloodvessels are quite empty, from two and a half, 
to three pounds Avoirdupois. : 

We shall examine its Sudstance first, and then the Mem- 
branes which cover it. | 

In order to expose the Substance of the Brain completely, 
the Membranes must be carefully peeled off. We have then 
to attend, in the first place, to its general divisions, and the 
appearance of its surfaces external and internal; and se- 
condly, to its structure. 


* No apology, I trust, is necessary to Anatomists for this innovation. 
The term Spinal Marrow seems to have continued in use, solely, because no 
other less objectionable happens to have been suggested. I have employed 
the term Spinal Cord, for several years in my Anatomical Lectures, and have 
reason to believe that it is pretty readily adopted by all classes of Students. 


+ De Corp. Hum. Fab. tom. IV. p. 75. 
{ Anat, Deserip. tom. III. p. £27. 
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The Brain is usually divided into two parts; an uppei 
portion, denominated the Brain Proper, and a lower which 
is considerably smaller, called the Cerebellum. 

Suppose a plane to pass through the Cerebrum, bounded 
by the upper margin of the Annular Protuberance before, and 
by the lower edge of the Inferior Corpora Quadrigemina 
behind ; all above this plane may be considered Brain Pro- 
per, and all below it, Cerebellum: 

The Brain Proper weighs in general from 35 to 45 oz. 
Avoirdupois. Its greatest length is from 6% to 6% inches; 
its greatest breadth, from 53; to 5 inches; and its greatest 
depth, from 2 to 3 inches. 

Its form varies in almost every subject ; but the varieties 
are extremely slight. 

An imaginary straight line or parallel plane, dividing the 
Body into two halves, right and left, has been denominated 
by some modern Anatomists, the Median Line or Median 
Plane. We may apply the same term to any similar line or 
plane, which separates any particular organ of the Body in- 
to two portions, nearly or exactly alike; and for the sake 
of brevity, we shall call all those parts of the Body which 
are capable of being divided in this manner, symmetrical 
parts. 

Now according to this acceptation of the term, the Brain 
Proper is symmetrical, and its Median Plane corresponds 
exactly to the Median Plane of the Body. 

Its two halves, right and left; are denominated Hemi- 
spheres. 

These are separated from each other to a considerable 
depth all round, except towards the middle of the lower 
surface, by a Longitudinal Fissure, running exactly in the 
direction of the Median Line. This Fissure is from 17 to 
13 inch deep, above and before; from 23 to 2} inches, 
behind ; and towards the forepart of the lower surface, about 
an inch. 
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The greater part of the surface of the Hemispheres is 
formed into serpentine ridges called Convolutions, lying 
close to each other, and running in various directions. These 
are of various shapes and sizes. Some are nearly three 
quarters of an inch broad at particular parts ; others scarce- 
ly a quarter of aninch. Some are of pretty uniform breadth 
throughout ; others considerably broader at top than at the 
base. The Fosse between them also, vary very much in 
their depth, some being quite superficial, and others almost 
an inch deep. 

These Convolutions are seldom precisely alike, either in 
shape or size, in any two corresponding points of the oppo- 
site Hemispheres. In different Brains, I do not know that 
any two corresponding points,\ in either Hemisphere, have 
ever been observed exactly similar. 

The Brain Proper, viewed from above, is convex and of 
an oval shape, the small end of the oval being turned for- 
wards. ' 

In the middle along the Median line, is seen the Longi- 
tudinal Fissure ; which towards the fore-part is not more 
than a twelfth of an inch broad, but widens out gradually 
behind, as it opens on the surface, until it is the breadth of 
a quarter or half an inch. 

The Hemispheres on each side of this are every where of 
a brownish colour*, and formed into Convolutions. These 
are rather smaller before than behind. 

If the Hemispheres be gently separated from each other 
along the Longitudinal Fissure, the surface of each Hemi- 
sphere looking towards the Fissure will be brought into view, 
straight and flat, and formed into Convolutions like those 
on the outside; and at the bottom of the Fissure, part of 
the white, upper, surface of the Corpus Callosum will be seen 


¥ The colour is almost exactly that particular species cf brown which Mr. 
Syme, in his ‘* Nomenclature of Colours,” calls Wood- aie ot and which is 
very well exemplified in the Hazel-Nut. 
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In order to expose the whole superior surface of the 
Corpus Callosum, the Hemispheres must be cut away on 
each side, to a level with it. 

It then appears of an oblong shape, and symmetrical 
lengthways, the Median line corresponding with the Me- 
dian Line of the Brain Proper. It is arched from before 
backwards. Its anterior margin is convex, and its pos- 
terior concave. It swells out gradually from before back- 
wards, until within a third of its posterior extremity, when 
it begins to taper again. ‘The posterior margin, however, 
is wider than the anterior ; the one being about three quar- 
ters, and the other about half an inch. Its long diameter 
taken on the Median Line is about three inches. 

Two small Longitudinal Ridges run along the middle of 
this surface, one on each side of the Median Line. They 
are about a twelfth of an inch distant from each other be- 
fore, and in general, though not always, a little farther apart 
behind. They are seldom exactly parallel to each other, 
but bend a little in their progress. The space between 
them is called the Raphe. 

Slight Transverse Ridges may also in general be seen, 
extending outwards for a short way, from each of the 
Longitudinal ones, along the whole of their extent. 

The whole of this surface of the Corpus Callosum is of a 
whitish colour. 

On the inferior surface, or what is .often called the Base 
of the Brain Proper, we remark, in the first place, on the 
Median Line, the Longitudinal Fissure, extending from the 
anterior margin, about two inches and a half backwards, 
and terminated by a smooth, white, perpendicular surface. 
The roof of this part of the Longitudinal Fissure, is formed 
by the lower surface of the anterior portion of the Corpus 
Callosum, which towards the fore-part is similar in its ap- 
pearance to the superior surface of this body, but tapers to 


a point behind. It is about half an inch broad before, and 
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three fourths of an inch long, and is slightly arched from: 
before backwards. Its colour is white. Behind, it is con- 
tinued into a narrow groove, about a quarter of an inch in 
length, of the same white colour. These parts may be 
brought into view, merely by separating the Hemispheres 
gently from each other; but they are better seen when the 
Hemispheres are cut away to a level with the bottom of the 
Fissure. 

From the perpendicular surface terminating the Longi- 
tudinal Fissure behind, a smooth surface about a quarter 
of an inch in length, is continued downwards and a little 
forwards, to unite with the Commissure of the T'ractus Optict. 
The colour of this surface is greyish, with white lines run- 
ning from above, downwards and inwards. 

The substance which I denominate the Commissure of 
the T'ractus Optici*, is of an oblong shape, having the 
Tractus Optici attached to its posterior corners, and the Optic 
Nerves to its anterior. Its long diameter, which is about 
half an inch, is placed across the Median Line; its breadth 
is about a fifth of an inch, and its thickness about an eighth. 
Its surfaces are flat; one looking upwards, and a little for- 
wards, and the other in the opposite direction. Its margins 
are slightly concave; the anterior and lateral ones being free, 
while the posterior and upper is attached to the grey sur- 
face just mentioned, and the posterior and lower to the 
Infundibulum. 

Immediately behind this Commissure, are situated the 
Pituitary Gland and Infundibulum. 

The Pituitary Gland + is. a substance somewhat of an 
oval shape, the long diameter of the oval being placed across 
the Median Line. Its upper surface is flat ; the rest con~ 
vex. It is about five twelfths of an inch long, a quarter of 


* Synonyms. Lat. Decussatio Nervorum Opticorum. Jr. La Reunion, 
La Jonction, Le Concours, des Nerves Optiques. 


+ Synonym. Lat. Hypophysis. 
2 
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an inch broad, and the same in thickness. In colour, itis a 
little darker than the Convolutions. In point of situation, it 
is the lowest part of the Brain Proper placed on the Median 
Line; its superior surface being below the level of the 
lowest margin of the Commissure of the T'ractus Optict. Tt 
is altogether unconnected with any other part, except in the 
middle of its flat surface, where it is joimed to the point of 
the Infundibulum. 

The Infundibulum* is a small projection of a conical shape, 
the base turned upwards and backwards, and the apex 
downwards and forwards. It is rather more than half an 
inch in length. Its colour is brownish like the Convolutions. 
Its basis is connected on the fore part to the Commissure of 
the T'ractus Optict, and laterally and behind, to the T'ractus 
Optict themselves, and to the Miammillary Eminences. Its 
apex is inserted into the middle of the upper surface of the 
Pituitary Gland. 

Immediately behind the eens Eminences, there is 
seen the upper end of a deep Triangular Furrow, three 
eighths of an inch in length and the same in breadth, which 
extends downwards and a very little backwards, and is ter- 
minated bythe Annular Protuberance of the Cerebellum. The 
upper end of this Furrow presents a smooth, flat, sur- 
face, of a whitish colour, pierced with a number of small 
holes. The lower end projects downwards a considerable 
way, behind the Annular Protuberance of the Cerebellum, 
and forms a small cul-de-sac, shaped like the point of a 
writing- -pen. 

In chin the lower surface of the Brain pee I 
suppose the Cerebellum to have been cut away. Now, im- 
mediately behind the cavity just mentioned, and about a 
quarter of an inch lower down, the surface of the section is 
seen, which is made in removing the Cerebellum. 'This of 
course it is unnecessary to describe minutely. 


* Synonym. Fr, La Tige Pituitaire. 
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Behind this, and about half an inch higher up, the pos- 
terior extremity of the Corpus Callosum appears; from 
which, the Longitudinal Fissure is seen extending back- 
wards to the posterior margin of the Brain. 

Such are the appearances on the Median Line of the 
lower surface of the Brain Proper. 

On each side of the Median Line, we have to remark, in 
the first place, the Lobes of each Hemisphere. These are 
three in number, and are denominated the Anterior, Middle, 
and Posterior. Their surfaces are formed into Convolutions, 
similar in colour to those on the upper surface of the 
Hemispheres, but upon the whole, rather smaller and less 
serpentine, and having much shallower Fosse between 
them. 

The Anterior Lobe is the largest. It generally ex- 
tends as far back as one half of the Hemisphere ; sometimes, 
nearly two thirds. Close to the Longitudinal Fissure, it is 
formed into a sort of Ridge, and projects considerably far- 
ther downwards than the parts more to the outside, which 
are slightly concave and look a little outwards. This 
Ridge is formed by two Convolutions placed parallel to 
each other and to the Median Line; and in the surface of 
the Fossa between these, the Olfactory Nerve 1s always found 
lying. 

The Middle Lobe is next in point of size. It is convex. 
on the outer and lower surfaces, and partly convex, partly 
concave, above and on the imside. Its inner margin is 
divided into two portions, anterior and posterior, by a part 
which projects more inwards than the rest, and which I 
should be inclined to call its Inner Lobule. | 

The portion of the inner margin behind this Lobule, is 
always formed by a single Convolution, which arising im- 
mediately behind the posterior extremity of the Corpus 
Callosum, runs downwards and forwards, closely applied to 
the Peduncle of the Brain Proper, and is then lost in the 
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Inner Lobule. The inner and posterior surface of the 
Inner Lobule itself, however, is constantly formed by a 
Small Convolution about three quarters of an inch in length, 
which lies above and on the inside of the anterior extremity 
of the former; having its lower surface separated from 
it, by a fissure which is contmuous with one under the 
Tania Hippocampt, afterwards to be described. 

‘The Middle Lobe lies under the posterior part of the 
Anterior, below the level of which it projects, nearly three 
quarters of an inch. Between the two, there isa deep Fis- 
sure, called the Fissure of Sytvius, which varies in its 
length in different subjects, and even in the opposite 
Hemispheres of the same Brain. It is seldom wider however, 
than the Fosse between the Convolutions ; and, therefore, 
the surfaces of the two Lobes, are closely in contact along 
the whole of its extent, except towards the fore-part, 
where they are nearly a quarter of an inch asunder. 

The boundaries between the Middle and Posterior Lobes 
are not very well marked; they pass insensibly mto each 
other. et us suppose, however, a line drawn across the 
lower surface of the Brain Proper, immediately behind the 
posterior extremity of the Corpus Callosum, and at right 
angles to the Median Line; the portion of the surface 
behind this line, may be called the Posterior Lobe. 

The lower surface of this Lobe is slightly concave, and 
looks a little mwards. Very often its posterior extremity is 
notched instead of being pointed, as it generally is. 

The posterior extremity of the Fossa between those two 
parallel Convolutions already described as forming a Ridge 


¥ Vice v’Azyr (Traité, &c. p. 46.) calls the former of these Convolutions 
« Ta Circonvolution du Grand Hypocampe,” and the latter, which he considers 
asa part of the former, ‘* Le Crochet de cette Circonvelution.”” The repre- 
sentation, however, which he has given, in Plate XVI, of the origin of the 
first of these, is far from being correct ; nor can I agree with him, that there 
is such uniformity as he describes, in the form and direction of those Conyolu 
tions which are sitirated external to this one. 
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on the Anterior Lobe, is shut up by a little Eminence, 
shaped like a three-sided pyramid. Its base is turned up- 
wards and backwards, and its point in the opposite direction. 
One side of it looks downwards and a little backwards; the 
other two, are concealed in the Fossa between the Convolu- 
tions, into which the sharp anterior angle is inserted hke 
a wedge. Its colour is brownish, like the Convolutions, 
but three streaks of a whiter colour are in general seen 
extending backwards from its lower surface. Of these the 
outermost, is the longest, which extends as far back as the 
most anterior part of the Fissure of Syivius, on the surface 
of a small Convolution of the Anterior Lobe, and forms a 
gentle curve concave outwards. The middle one follows 
nearly the same direction, but is placed more towards the 
Median Line, and is considerably shorter. The Internal 
streak, which is the shortest, but broader than the other 
two, bends gently backwards, upwards, and mwards, to- 
wards the posterior extremity of the Longitudinal Fissure. 
The number of these streaks does not always correspond 
on the opposite sides of the same Brain; and they differ a 
good deal in number, and size, and direction, 1 different 
persons. In some there are but two, in others only one, 
and sometimes several lesser streaks are seen running into 
the larger ones. 

To the point of this Pyramidal Eminence just described, 
the Olfactory Nerve is attached. 

Immediately behind this Eminence, there is an oblong flat 
surface, extending outwards and backwards, from the Lon- 
gitudinal Fissure to the Fissure of Syivius, and bounded by 
the T'ractus Opticus on the inside.- It is about three quar- 
ters of an inch long, and a quarter of an inch broad. There 
are a number of small holes in it; some of which towards 
the Fissure of Syivius are large enough to admit a common 
pin. Its colour is greyish white. When the parts are in their 
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natural position, only the anterior third of it is seen ; the rest. 
being concealed by the Inner Lobule of the Middle Lobe. 
To bring it wholly into view, this Lobule must be cut away. 

The T'ractus Opticus* is a cord-like ridge, extending from 
the posterior corner of the Commissure already described, 
at first, backwards, outwards, and a very little upwards, 
and then, in the form of a curve, backwards, and inwards. 
The anterior part is more rounded than the posterior, and 
is attached to the parts above, only by about a third of its 
surface. As it proceeds backwards, however, it becomes 
gradually flatter and less prominent, and is at last merely a 
superficial band. Its whole length is about an inch and a 
quarter. It is about a sixth of an inch in diameter before, 
but towards its posterior extremity, swells out gradually to 
about a quarter of an inch. Its colour is white. On the 
fore-part, it is attached to the Infundibulum, and behind, to 
the Peduncle of the Brain Proper; and its posterior ex- 
tremity is continuous externally, with the Outer Corpus 
Geniculatum, and, internally, is separated, by a slight groove, 
from the inner prominence of the same name. In the natural 
situation of parts, only about a quarter of an inch of its 
anterior extremity is seen; the whole of the rest of it being 
concealed by the Inner Lobule of the Middle Lobe, 
which is placed immediately under it, and which must 
either be cut away or pulled outwards, to bring it fully 
into view. | 

Continuous with the base of the Infundibulum, and close 
to the Median Line, there is a little projection called the 
Mamuillary Eminence ft. Its inferior surface is smooth, 
circular, and convex, and looks a very little backwards. 
Its inner surface is, in general, flat, and its outer margin 
projects but very little beyond the level of the base of 


* Synonym. Described by many, as a part of the Optic Nerve. 


+ Synonyms. Lat. Corpus Albicans, Tuber Candicans, Eminentia Can- 
dicans. Fr. Tubercule Mamillaire. 
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the Infundibulum. It is about a quarter of an inch in— 
diameter, and of a white colour. On the inside, its flat 
surface is closely in contact with the corresponding surface 
of its fellow on the opposite Hemisphere. Towards the outer 
and fore-part, it is about a sixth of an inch distant from 
the Tractus Opticus, and behind, it is almost in contact 
with the Peduncle of the Brain Proper. The whole of 
it may be seen, without either displacement or dissection of 
the surrounding parts. 

Behind the Mammillary Eminence, a broad ridge is seen 
extending from above, downwards, inwards, and a little 
backwards, and terminating in the plane which divides the 
Brain Proper from the Cerebellum. ‘This is what is called 
the Peduncle of the Brain Proper*. That part of its sur- 
face which looks towards the Median Line, before, is almost 
quite flat: The rest is convex, and most so above. Mea- 
- sured along the middle of its outer and anterior surface, it 
is rather more than half an inch in height ; but towards the 
anterior and posterior margins, it is only about a third of an 
inch. It is wider above than below; the transverse diame- 
ter, in the middle, bemg three quarters of an inch. The 
convex part of its surface is, in general, slightly grooved, 
in a direction from above, downwards and a little forwards; 

the depth, however, and the number of the furrows vary 
| exceedingly in different subjects ; in some they are scarcely 
perceptible. Various transverse ridges are often found cross- 
ing these grooves at right angles, strongest and most nume- 
rous towards the lower and back part. ‘The whole of the 
surface of the Peduncle is white. On the fore-part, along 
the Median Line, its flat surface is continuous with the cor- 
responding surface of the Peduncle of the opposite Hemi- 
sphere; and these two surfaces together, form the sloping 


“Synonyms. Lat. Pedunculus Cerebri; Crus Cerebri; Crus Cerebri 
Anterius; Processus Medulle Cerebri. Fr. Jambe du Cerveau; Prolonge= 
ment Antéricur ou Cérébral de la Protubérance Cérébral. 


> 
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sides of the Triangular Furrow formerly described in this 
region. It is to this surface of the Peduncle, about a 
twentieth of an inch from the bottom of the Furrow, and 
the same distance from the Annular Protuberance of the 
Cerebellum, that the Third Cranial or Oculo-motor Nerve is” 
attached. ‘The Peduncle is bounded above and before, by 
the Mamillary Eminence and Infundibulum ; above and with- 
out, by the J'ractus Opticus ; behind and above, by the Inner 
Corpus Geniculatum ; and behind and below, by a smooth, 
triangular, white, surface. By its lower extremity it is jomed 
to the Cerebellum, as will be afterwards more particularly des- 
eribed. When the parts are in their natural situation, the 


‘anterior, flat, surface of the Peduncle, and a very small por- 


tion towards its lower extremity all round, are alone visible ; 
the rest is entirely concealed by the inner and posterior sur- 
face of the Inner Lobule of the Middle Lobe. The whole 
of it, however, may be easily exposed by pushing the Middle 
Lobe outwards, and a little upwards. 

When the Brain proper is viewed from before; we ob- 
serve, in the first place, on the Median Line, the Longitudi- 
nal Fissure, passing down from the upper to the lower sur- 
face, and separating the Anterior Lobes of the two Hemi- 
spheres from each other. At the bottom of this Fissure, the 
anterior extremity of the Corpus Callosum is brought into 
view, either by separating the Hemispheres gently, or by 
removing the Anterior Lobes altogether. It is convex, and 
measures about three eighths of an inch in height or thick- 
ness ; and its surface presents the same appearance as above. 
On each side of the Median Line, we remark the convex, 
obtuse, extremities, of the Anterior Lobes. Here the con- 
volutions are narrower than at any other part of the Brain 
Proper, but they are less flattened than on the Base, and the 
Fosse between them are not so shallow. 

On the posterior aspect of the Brain Proper, we observe, 
xn the first place, on the Median Line, ,the Longitudinal 
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Fissure, separating the two Posterior Lobes, and on each 
side of this, the convex upper surface of these Lobes; on 
which, we may in general remark, that the Convolutions be- 
come a little smaller towards the lower margin than above. 
‘Very often the surface of these Lobes looking towards the 
Longitudinal Fissure, instead of being straight from one 
end to the other, is formed into a slight concavity towards 
the apex, about half an inch in breadth, and sloping out- 
wards and downwards. 

At the bottom of the Longitudinal Fissure, and on the 
Median Line, is seen the posterior extremity of the Corpus 
Callosum, rounded like the anterior one, and a very little 
higher or thicker. To bring this into view, however, the 
Posterior Lobes must be entirely removed to a level with it. 

Immediately underneath this extremity of the Corpus Cal- 
fosum, and on the Median Line also, there is a small Oblong 
Passage, about a quarter of an inch broad, and half as high, 
leading horizontally forwards, and formed by the Corpus 
Callosum above, the Superior Corpora Bigemina below, and 
the Thalami Optict on each side. The tip of the Pineal 
Gland may be seen towards the lower and anterior part of 
this Passage. 

From the lower margin of this Passage behind, a Longi- 
tudinal Furrow, about three eighths of an inch long, is con- 
tinued downwards and backwards, along the Median Line, 
separating the Corpora Bigemina of the opposite Hemi- 
spheres from each other ; and in the bottom of the lower ex- 
tremity of this Furrow, there is a little white ridge, called 
the Frenulum, triangular in its shape, about a fifth of an 
inch long, with its base looking directly downwards, and its 
apex, upwards and forwards. 

This Longitudinal Furrow is crossed at right angles about 
the middle, by a Transverse one, half an inch in length, 
which separates the Upper Corpus Bigeminum on each side 
from the Lower. 
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On each side of the Median Line in this region, we ob- 
serve, in the first place, immediately underneath the Corpus 
Callosum, and separated from it only by a Fissure afterwards 
to be described, an oblong, convex, surface of the mass called 
Thalamus Opticus*. 'This stretches from behind, forwards, 
outwards, and a very little downwards, in the form of a 
curve, with the concavity inwards ; and it looks backwards 
and outwards. Its posterior extremity projects in the form 
of a papilla, which we may call the Posterior Tubercle of 
the Thalamus Opticus; while the anterior, forms a lesser 
prominence, varying a good deal in its shape, and denomi- 
nated the External Corpus Geniculatum. 'The length of this 
surface is about an inch; and its colour is white, like the 
Corpus Callosum. At the Median Line, the Posterior Tu- 
bercle is separated from the corresponding process of the 
opposite Thalamus, by the Obiong Passage just described. 
Except this Tubercle, there is none of this surface of the 
Thalamus visible, when the parts are in their natural con- 
nexion ; it is concealed by the mner part of the Middle 
Lobe, from which it is separated only by a Fissure. This 
part must be cut away, therefore, in order to bring it com- 
pletely into view. 

Underneath the middle of this surface, is seen a slight 
convexity, called the Inner Corpus Geniculatum. The shape 
of this prominence is generally oval, the long diameter in- 
clining from within, outwards, forwards, and a little down- 
wards, but its dimensions vary exceedingly in different sub- 
jects. It is always less than the Posterior Tubercle of the 
Thalamus Opticus, and generally larger than the Outer Cor- 
pus Geniculatum. Sometimes, however, the two Corpora 
Geniculata are exactly equal in size, and at other times, the 
outer one is the largest. The surface of the inner Corpus 
Geniculatum is smooth and white. It is separated, by a slight 


* Synonyms. Lat. Colliculus Nervi Optici. 
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furrow, from the surrounding parts; above, from the Tha- 
lamus Opticus, which projecting considerably farther back- 
wards, overhangs it ; on the inside, from the Upper Corpus 
Bigeminum; below, from the Lateral Ridge of the Lower 
Corpus Bigeminum, and from the Peduncle; and on the 
outside, from the extremity of the T'ractus Opticus. In the 
natural situation of parts, it may be seen on the inside of 
the Middle Lobe; but this Lobe must be cut through, in 
order to expose it completely. 

Close to the Median Line, under the Posterior Tubercle 
of the Thalamus Qpticus, and on the inside of the Inner 
Corpus Geniculatum, are situated two eminences, one above 
the other, denominated the Corpora Bigemina*. 

The surface of the Upper Corpus Bigeminumt, looks up- 
wards and a little backwards. It is convex and oval-shaped, 
the long diameter running from within, outwards, and for- 
wards ; its convexity, however, varies, and in some it is more 
rounded than in others. There are slight varieties, also, in 
its dimensions ; but in general it is about three eighths of an 
inch long, and two and a half broad. Its surface is per- 
fectly smooth, and of a white colour, though a little darker 
than the Thalamus Opticus. On the inside, it is separated 
from its fellowof the opposite Hemisphere, above, bya smooth 
triangular surface on which the Pineal Gland rests, and be- 
low, by a Longitudinal Furrow already described, as running 
downwards and backwards along the Median Line. 

The Transverse Furrow already mentioned, as crossing this 
last at right angles, separates it from the Lower Corpus Bi- 
geminum ; and on the outside, there is a narrow groove be- 
tween it and the Thalamus Opticus, and the Inner Corpus 
Geniculatum. ‘Towards the inner and fore-part, it forms a 


* Synonyms. Including those of both sides, Lat. Tubercula Quadgige- 
mina, Nates et Testes. Fr. Tubercules Quadrijumeaux. 

+ Synonyms. Including that on both sides, Lat. Tubercula Quadrige- 
mina Anteriora; Nates. 7. Tubercules Quadrijumeaux Superieures ou 
Anterieures, 
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portion of the floor of the Oblong Passage. In its natural 
situation, only the posterior half of it can be seen; the rest 
must be exposed by removing the posterior part of the Cor- 
pus Callosum, with all that portion of the Middle and Pos- 
terior Lobes, which are behind this. 

Sometimes'a ridge of a whiter colour than the Upper Cor- 
pus Bigeminum itself, is seen extending outwards from the an- 
terior extremity of this Eminence, exactly in the place of 
the groove which is usually found between the T’halamus Op- 
ticus and the Inner Corpus Geniculatum. 1 have not found 
this ridge taken notice of by any author. At its origin it 
is about a twentieth of an inch in breadth, and it gradually 
tapers to a point, in the little hollow between the two Cor- 
pora Geniculata. We may call it the Lateral Ridge of the 
Upper Corpus Bigeminum. 

The surface of the Lower Corpus ae * looks 
backwards and outwards. It is convex and oval shaped ; 
about three eighths of an inch long and two broad, with the 
long diameter placed almost horizontally. Its shape and 
dimensions, however, vary a little. A Lateral Ridge, 
about three eighths of an inch long and one broad, but vary- 
ing in its height in different subjects, is always found ex- 
tending from its upper margin close to its anterior extre- 
mity horizontally forwards. Both the prominence itself, and 
this Lateral Ridge, are quite smooth and of a white colour. 

Excepting the Lateral Ridge, the whole of the Lower 
— Corpus Bigeminum is posterior to the Upper one. It is se- 
parated from this, and from its fellow on the opposite 
Hemisphere, by the Transverse and Longitudinal Furrows 
already described ; there is a slight groove between the ex- 


“ Synonyms. Including that on both sides. Lat. Tubercula Quadrige- 


mina Posteriora ; Testes. Fr. Tubercules Quadrijumeaux Inferieures ou 
Posterieures. 
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tremity of its Lateral Ridge, and the Inner Corpus Genicula- 
tum ; and below, it is attached to the Vieussenian Valve. 

Under the Lateral Ridge of the Lower Corpus Bigeminum, 
there is a smooth white surface, which has received no name. 
It is triangular in its shape, slightly convex towards the back 
part, and bounded before, by the posterior margin of the 
Peduncle of the Brain Proper. 

The Brain Proper, viewed from the side, presents a con- 
vex surface, every where formed into Convolutions. Here 
we have little to remark, but the length to which the Fis- 
sure of Sy_vius extends backwards, and the relative depths 
of the three Lobes. The most dependent points of the An- 
terior and Posterior Lobes are nearly on a level with each 
other ; while the Middle Lobe projects a considerable way 
farther down than either. 

Such are the appearances to be observed on those surfaces 
of the Brain Proper which we may call External. We have 
next to examine those which are to be seen on the sides of 
a deep fissure, which penetrates from the outer surface, in 
various directions, into the Central parts of the Brain Pro- 
per, and which we shall call its Central Fissure *. 

The opening of this Fissure is seen extending, from each 
side of the Oblong Passage under the posterior extremity of 
the Corpus Cailosum, at first directly outwards, between the 
Thalamus Opticus and the Corpus Callosum, and then in a 
curved direction downwards and forwards, close to the outer 
surface of the Thalamus, until it meets the Fissure of 
SYLvius about a quarter of an inch anterior to the Outer 
Corpus Geniculatum, where it terminates. In order to expose 
it fully, the innermost Convolution of the Middle Lobe must 
be cut away; but a small portion of it on each side of the 
Oblong Passage, may be seen without any dissection. 


* Synonym. Called by Bicuat, who seems to have been the first to view 
it in its proper light, Grande Fente Cérébrale, 
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The Central Fissure may be regarded as consisting of 
five portions; a large Middle Part, occupying chiefly the 
middle regions of the Brain Proper; and four lesser La- 
teral Parts prolonged from the posterior corners of the 
Middle one, two from each. Of the Lateral Parts, one on 
each side, is continued forwards into the Middle Lobe, and. 
may be called Anterior ; while the other extends backwards 


- into the Posterior Lobe, and may be named Posterior. 


The Middle Part of the Central Fissure is precisely 
symmetrical, its Median Line corresponding with the Median 
Line of the Brain Proper. It communicates by its posterior 
margin with the external surface, under the whole extent 
of the posterior extremity of the Corpus Callosum. From 
this it extends forwards, forming a slight convexity upwards 
in the longitudinal direction, and a slight concavity in the 
transverse. On the Median Line, it sends down a pro- 
longation of a triangular form, which extends along the 
Median Plane, and has its apex turned downwards and for- 
wards, while its posterior angle is continued inte a Canal 
which runs downwards and backwards, and opens into the 
Central Fissure of the Cerebellum. We shall call this the 
Vertical Prolongation of the Middle Part. Two other 
prolongations, which may be called Anterior, are continued 
from the Middle Part, forwards and downwards, one on 
each side of the Median Line. These form a convexity 
looking inwards, upwards, and forwards. 

The Middle Part of the Central Fissure measures about 
an inch and a half, from side to side; about an inch and a 
quarter on the Median Line; and along the outer margin, 
on each side, about two inches and a quarter. The depth 
of the Vertical Prolongation in the middle is about half an 
inch. We shall consider the width of the Middle Part at 
different points, after we have described the appearances 
which are to be seen on the surfaces which form its sides. 
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On the lower surface of the Middle Part, we observe in 
the first place on the Median Line, the body called the 
Pineal Gland*. This is asubstance of which the form and 
dimensions vary a good deal; but in general it is of a co- 
nical shape, the base being turned directly forwards, and 
the apex backwards; and has two flattened surfaces, of which | 
the one looks upwards, and the other downwards. Its length 
is from a quarter to three eighths of an inch, its breadth 
about a quarter, and its thickness an eighth. It is always 
of a greyish colour. 

It is unconnected with the surrounding parts, except at 
its base. 'To the upper border of its base, a narrow white 
plate is attached, which is continued at each extremity into a 
ridge on the T’halami Optzct, called the Peduncle of the Pineal 
Gland; while the lower border sends off another and a much 
broader white lamina, also connected laterally with the T'ha- 
lami, but extending downwards and forwards, and then sud- 
denly turning backwards, to be continued into the Connect- 
ing Plate of the Upper Corpora Bigemina. The anterior 
surface of this lower lamina is quite smooth ; and cannot be 
seen without removing the Thalami Optict to a level with 
it. From the doubling which it forms, it looks from be- 
fore like a little white cord. The posterior surface is gene- 
rally formed into slight transverse furrows, and is best ex- 


__ posed by turning the Pineal Gland forwards. 


It is the lower portion of this lamina, which is usually de- 
scribed under the name of the Posterior Commissure of the 
Brain Proper. This name, however, may be given to the 
whole of it; for there is, in truth, no distinction among its 
parts. 

Immediately underneath the Pineal Gland, and support- 
ing it, there is a smooth, triangular, and slightly concave, 
surface, with its base turned forwards and its apex back- 
wards. This is the upper surface of a thin lamina which is 


* Synonym. Jat. Conariam. 
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stretched across between the two U pper Corpora Bigemi- 
na, and continued into these prominences on each side, and 
which, therefore, we shall call their Connecting Plate. Its 
base joins with the Posterior Commissure. Its colour is 
white; but very often numerous small lines of a brighter 
white than the other parts, may be seen extending across it, 
throughout the whole of its extent. The Posterior surface of 
» the Posterior Commissure is applied to it, but not connected 
with it; they form between them a sort of cul-de-sac, about 
a sixth of an inch deep, the mouth of which looks upwards 
and backwards, and which may be seen by turning the 
Pineal Gland forwards. 

The rest of the Median Line anterior to the Pineal Gland, 
is occupied by the opening of the Vertical Prolongation of 
the Middle Part. This opening, in the middle, is a mere slit, 
the sides of which are closely in contact; it enlarges how- 
ever, at each extremity, mto a triangular orifice, one 1m- 
mediately before the Pineal Gland, about an eighth of an 
inch wide at its base, and another immediately behind the 
anterior extremity of the Forntx, a little wider. 

The Vertical Prolongation is not an uninterrupted fissure 
from above downwards; its sides are continued into each 
other in the middle, a little way from the opening above, 
for a space of about three eighths of an inch long, and a 
tenth of an inch thick. This:connection is called the Com- 
missure of the T'halami Optict*. It varies in its dimensions 
a good deal; and it is said’ to be sometimes altogether 
awanting, though I confess, I have never found it so. In the 
natural situation of the Z'halam, it has scarcely any breadth ; 
but when these bodies are pulled a little asunder, it takes 
the form ofa thin plate, of a greyish colour, stretched across 
the fissure like a bridge. 

The sides of the Vertical Prolongation around this Com- 
missure, are formed by the inner, flat, surfaces of the T'ha- 


* Synonym. Jr. Commissure Médiane. 
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ami, which are here of a greyish colour, and closely applied 
to each other. On the forepart, and a little below these 
surfaces, two white, rounded, smooth, ridges, are seen, one 
on each side, running upwards, forwards, and a very little 
mwards, for about a quarter of an inch, and then uniting 
with each other on the Median Line. ‘These are called the 
Anterior Pillars of the Fornix*. 

The bettom of the Vertical Prolongation slopes, from be- 
hind, downwards and forwards. At its posterior extremity, it 
communicates, under the Posterior Commissure, with a Ca- 
nal about a twelfth of an inch in diameter, and half an inch 
in length, called the Aqueduct of Sylvius. This canal runs 
backwards and downwards on the Median Line, under and 
before the lamina which connects the Corpora Bigemina on 
each side to each other, and which has the Longitudinal 
Furrow on its upper and posterior surface; and opposite to 
the inferior extremity of this 'urrow, or to the F'renulum, it 
opens into the Central Fissure of the Cerebellum. 

The bottom of the Vertical Prolongation projects at its 
anterior extremity into a cul-de-sac, of which the lower por- 
tion is of a conical shape, and penetrates half way to the 
point of the Jnfundibulum ; while the upper, of a triangular 
figure, has its apex turned downwards and forwards; and 
has for its anterior side, a thin lamina, the outer, grey, sur- 
face of which has been already described, above the Commis- 
sure of the T'ractus Optict ; and for its posterior, the superior 
surface of this Commissure itself. Ido not find, that this latter 
portion of the Vertical Prolongation, has been taken notice 
of, by any author. It measures, at its base, about an eighth 
of an inch from before backwards, and nearly a sixth of an 
inch from side to side; and the length of its anterior sur- 
face, in the middle, is fully a quarter of an inch. 


* Synonyms. Jat. Crura Auteriora Fornicis. Fr. Productions Anteri- 
eures du Triangle Médullaire. 


o 
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Immediately underneath the junction of the two Anterior’ 
Pillars of the Fornix, there is stretched across the anterior 
part of the Vertical Prolongation, a smooth, white, rounded. 
ridge, denominated the Anterior Commissure of the Brain. 
IT imagine, that in the natural situation of parts, this Com- 
missure is seldom more than a tenth of an inch in length. 
It is placed anterior to the Pillars of the Fornix, and seems, 
as it were, to unite them together. 

These are the appearances to be seen, on the Lower sur- 
face of the Middle Part of the Central Fissure, and on the 
Median Line. 

On each side of the Median Line.on this surface, we ob- 
serve, in the first place, a prominence of a pyriform shape, 
called Corpus Strratum, of which the large extremity occupies 
the whole of the Anterior Prolongation of the Middle Part, 
while the small end, extends along the outer border of this 
Part, to its posterior corner. Its inner margin formsa slight 
curve, of which the concavity looks inwards. Measured m 
the middle, it is about two inches and a half long, and its 
transverse diameter at the widest part before, is about an 
inch ; but its dimensions vary. Its surface 1s quite smooth, © 
and every where of a brownish grey colour. 

On the inside of the posterior half of the Corpus Striatum, 
and separated from it by a furrow, which is pretty deep 
before, but becomes shallow behind, is seen the superior sur- 
face of the Thalamus Opticus. 'The outline of this surface 
approaches to a triangular form; the apex bemg turned 
forwards, and the base backwards. The inner border, which 
is about an inch and aquarter in length, runs parallel and close 
to the Median Line, on the forepart ; but within a quarter 
of an inch of its posterior extremity, it inclines a little out- 
wards. The outer border, which looks towards the Corpus 
Striatum, extends from before, backwards and outwards, 
and is about an inch and a half in length. The base 
in general forms a right angle with the mner side, and 
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measures about five eighths of an inch. All these di- 
mensions, however, are subject to variety, and, as far 
as my observations have hitherto gone, they bear no 
fixed proportion to the dimensions of the Corpus Striatum*. 
The apex is a little rounded ; as also the mner and posterior 
angle, which is formed by the Posterior Tubercle. 

This surface of the T'halamus 1s convex both from before 
backwards, and from side to side. Towards the apex there 
is a small space which is more prominent than the rest, and 
which is called the Anterior Tubercle. : 

A narrow ridge runs along the inner: border, beginning 
at the apex, and enlarging a little as it proceeds backwards, 
which is at last continued into the upper white lamina at- 
tached to the base of the Pineal Gland. This ridge is 
called the Peduncle of the Pineal Gland. 

The upper surface of the T'halamus is of a white colour, 
and in general quite smooth ; but sometimes a rough line is 
seen on it, extending, diagonally, from the apex, over the 
top of the Anterior Tubercle, to the outer and posterior 
corner. This is occasioned by the attachment of a Vascular 
Membrane, afterwards to be described. 

A ridge runs along the bottom of the Furrow between 
the Corpus Striatum, and the upper surface of the T'halamus 
Opticus, which is called Tenia Semicircularis'. It begins 
at the Anterior Pillar of the Fornzx, where it is more than 
an eighth of an inch in breadth, and tapers as it proceeds 
backwards Sometimes, it seems to terminate at the pos- 
terior extremity of the Corpus Striatum ; but in general, it 
is continued down into the Anterior Lateral Part of the 
Central Fissure, where we shall afterwards take notice of it. 
Its surface is smooth. Towards the forepart, it is of a 
greyish colour, like the Corpus Striatum, with, sometimes, an 


* This was the result, also, of many measurements made by Vice p’Azyr, 
Traité d’Anatomie, &c. p. 36. 
Synonyms. Jat. Geminum Centrum Semicirculare, Stria Cornea. 
Fr. Bandelette Striée. 
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appearance of white lines, running, lengthways, irom its an- 
terior extremity, for about half an inch backwards. To- 
wards its posterior end, it is altogether white, like the surface 
of the Thalamus Opticus.. 

Such are the appearances to be observed on the lower 
surface of the Middle Part of the Central Fissure. 

On the superior surface or roof of this Part, we remark, - 
in the first place, on the Median Line, a surface of the form 
of a triangle with the angles at the base cut off, projecting 
downwards a little below the level of the other parts, and 
having its apex turned forwards. This is denominated the 
Fornix*. It is concave from behind forwards, and convex 
from side to side. Its base, which is formed by the lower 
surface of the.posterior extremity of the Corpus Callosum, is 
smooth and rounded, and measures about an inch and a 
half. 'T'wo white ridges, called the Anterior Pillars of the 
Formx, have already been described, in the Vertical Pro- 
longation of the Middle Part of the Central Fissure. The 
point where these unite into one, forms the apex of the 
Fornix, and this is about a quarter of an inch broad. From 
the Apex to the middle of the base, measures about two 
inches. ‘The lateral parts of the Morntx are quite detached 
from the surface above, so that they form a kind of cornice 
on each side, gradually increasing in depth from the apex 
towards the base, where they are a quarter of an inch deep. 
Close to the apex, these borders or cornices are rounded 
and smooth, but at all other points they present a sharp 
edge. Their length is about an inch and three quarters. 
At the Posterior angles they are usually called the Posterior 
Pillars of the Forntxt ; and here they are continued, on 
each side, into the Hippocampus, an appearance to be de- 
scribed in the Anterior Lateral Part of the Central Fissure. 


* Synonyms. Jr. Voite atrois piliers; Triangle Medullaire. 


+ Synonyms. Jat. Crura Posteriora Fornicis. &. Productions Pose 
t 
terievres du Triangle Medullaire. 


CENTRAL FISSURE OF THE BRAIN PROPER. 103 


The whole surface of the Forniw is of a white colour. 
In general, a slight furrow may be seen, extending from 
the junction of the Anterior Pillars, for about half way 
backwards along the Median Line, and then vanishing. 
Extremely delicate grooves, too, are commonly perceptible, 
running along the lateral borders; and sometimes, towards 
the base, there is an appearance of similar stria and ridges 
inclining from the sides towards the Median Line, and 
more or less forwards, It is to this last appearance, when 
it occurs, that the name of the Lyre* has been given, 

On each side of the Median Line, on the roof of the 
Middle Part of the Central Fissure, there is a concave sur- 
face, almost precisely the reverse of the convex surfaces of 
the Corpus Striatum and Thalamus Opticus, below. 'The 
portion of this concave surface anterior to the apex of the 
Fornix, and corresponding to the most prominent part in- 
ternally of the Corpus Striatum, is formed by the surface of 
a narrow partition called Septum Luctdum. This Septum is 
imterposed on the Median Line, between the Anterior Pro- 
longations of the Middle Part of the Central Fissure; and 
is continuous behind, with the Anterior Pillars and Apex of 
the Fornix. At its base, it is fully a quarter of an inch 
thick, but towards its Middle and Upper part, scarcely more 
than an eighth. 

The surface of the Septum, and also a small part of the 
surface above and before it, is of a grey colour, though not 
so dark as the Corpus Striatum. 'The rest of the concave 
upper surface of the Middle Part, is white and glossy. 

Of these surfaces forming the roof of the Middle Part, 
the portion called the Fornix rests on the Thalami Optict, 
with the intervention, only, of a thin vascular membrane, 
afterwards to be described. It is not large enough however, 
to cover themaltogether. If we suppose the upper surface 
of these promimences to be divided into two, by a line drawn _ 


*® Synonym. Jat. Psalteriuin. 
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from their apex to the outer angle at their base, the Fornix 
will cover only the inner portion of each. The middle part 
of the base of the Fornzx, is stretched across the space between 
the Posterior Tubercles of the T’halamt, and forms the roof of 
the Oblong Passage ;_ while the apex of the Fornix, forms an 
arch, over the small triangular orifice leading to the Vertical 
Prolongation. The outer half of the Thalami Optici is co- 
vered by a Vascular Plexus, which will be described along with 
the Membranes of the Brain. When the Central Fissure 
contains no. Serous Fluid, there is reason to believe, that 
the surface of this Plexus and of the Corpus Striatum below, 
are closely applied to the surface of the Corpus Callosum 
above. 

We now proceed to describe the Lateral Parts of the Cen- 
tral Fissure ; and first the Anterior Lateral Parts. 

The Anterior Lateral Part of the Central Fissure, is the 
same in both Hemispheres. . It is prolonged from the pos- 
terior corner of the Middle Part, downwards and forwards 
into the Middle Lobe, in the form of a curve, of which the 
concavity looks inwards and forwards. It is about two 
inches long; and its breadth at its origin above, 1s about 
half an inch; but it becomes gradually broader as it de- 
scends, so as to be nearly three quarters of an inch at its 
anterior extremity, where it is of a rounded shape. 

Along the whole of  its:inner edge, excepting about an 
inch from its anterior extremity, it communicates, uninter- 
ruptedly, with the external surface of the Brain; the open- 
ing being continuous with that by which the Middle Part 
of the Central Fissure communicates with the same surface, 
under the posterior extremity of the Corpus Callosum. ‘The 
anterior extremity, beyond this opening, forms a cul-de-sac, 
within the substance of the Inner Lobule of the Middle 
Lobe. 

Its inner and lower surface exhibits a large, white, smooth 
prominence, denominated the Hippocampus*. 'This-begins 
above at the posterior Pillar of the Fornix, of which it is in 


* Synonyms. Lat. Pes Hippocampi ; Cornu Ammonis. 
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fact a continuation, and runs along the whole of the Fis- 
sure to its anterior extremity. It preserves almost exactly 
the shape of the cavity of which it forms the floor ; only it 
is rounded along its outer margin, so that between this and 
the side of the cavity, there is a small triangular canal 
which runs from one end to the other. At its anterior ex- 
_ tremity, its surface exhibits seyeral irregular depressions, 
which vary a good deal in their number and size. To its 
inner, concave, margin, a sort of fringe is attached, begin- 
ning at the posterior Pilar of the Mornix, which seems 
as if plaited inwards to form it, and terminating on the 
upper and posterior part of the Small Convolution of the 
Inner Lobule already described. This is what is called 
the Lema Hippocampr*, It is about a fifth of an imch 
broad at its upper extremity, but tapers a little below. Its 
surface is quite smooth, and of the same white colour as the 
Hippocampus itself. Between it and the upper surface of the 
Inner Convolution of the Middle Lobe, there is a fissure 
about an eighth of an inch deep, which is continued into 
the fissure between this Convolution and the Small Convolu- 
tion of the Inner Lobule, formerly mentioned. The surface of 
this fissure, formed by the Inner Conyolution of the Middle 
Lobe, exhibits the appearance of a superficial ridge, of a 
grey colour, with a number of slight, transverse, indenta- 
tions. This ridge, at its upper extremity, where it 1s conti- 
nuous with the posterior angle of the Corpus Callosum, is as 
broad as the Tenia Hippocampt. As it proceeds downward, 
however, it becomes gradualy narrower, and is entirely con- 
cealed bythe Tenia Hippocampi, which must be pushed gently 
outwards in order to bring it into view. It tapers to a pomt, 
- about the middle of the fissure under the Small Convolution 
of the Inner Lobule. We shall call this ridge, the Indented 
Band+t. 


* Synonyms. Lat. Corpus Fimbriatum. Fr. Bandelette de l’Hypocampe. 


+ This Band was described by Vicg d’Azyr in the Mem. de l’Acad. Roy. 
des Sciences 1781, under the name of Borde interne et dentelé de la Corne 
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The opposite surface of the Anterior Lateral Part of the 
Central Fissure, presents a concavity corresponding to the 
convexity of the Hippocampus ; and in general, correspond- 
ing to the slight furrow between the Hippocampus itself and 
the Tenia Hippocampt, there is a narrow ridge, continuous 
with the T'enia Semicircularis in the Middle Part of the Cen- 
tral Fissure. The whole of this surface is smooth, and of 
a white colour. Between it and the Tenia Hippocampi, 
and the inner half of the Hippocampus itself, a vascular 
pleous is interposed, which will be described afterwards. 
To what distance it is separated from the outer half of the 
Hippocampus, in the healthy state of the Brain, is uncertain : 
Along the outer margin of the Hippocampus, there is obviously 
a distinct canal, which is always open; but at other parts, 
T rather suspect, that the opposite surfaces of this portion of 
the Central Fissure are nearly, if not actually, in contact with 
each ether. 

The Posterior Lateral Part * of the Central Fissure, like 
the Anterior, is precisely the same in both Hemispheres. 
It is prolonged from the posterior corner of the Middle 
Part, almost horizontally backwards into the Posterior 
Lobe, forming a curve of which the convexity is turned out- 
wards. It varies a good deal in its dimensions; but in 
general its length is about an inch and a quarter, and its 
breadth about a quarter of an inch, except at its posterior 
extremity, where it is slightly pointed. Its inner surface is 
smooth, white, and convex, but much more prominent td- 


é@’ Ammon. It is represented, (though it must be confessed not very accu- 
rately) in Plates XV. and XX. of his Traité d’Anatomie. In the explanation 
of these Plates and of Plate XVI. he calls it, ‘* La portion grise, corticale, in- 
terne, godronnée, de la Corned’ Ammon.” 

It is somewhat singular, that this description of Vicg d’ Azyr’s seems to have 
escaped the notice of Bichat. After mentioning, shortly, the situation of the 
Indented Band, he observes, ‘* Les Auteurs l’ont negligé, quoiqu’il soit aussi 
yemarquable que le corps frangé, &c.” Anatom. Descript. III, p. 94. 


¥* Synonyms. Fr. Ancyroide, Cavité Digitale. 
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wards the forepart, than at the Apex. It is to this convex 
surface that the term Colliculus* has been applied. 

The opposite surface of the cavity is smooth, white, and 
concave ; but whether the two surfaces are in contact, in the 
healthy state of the Brain, or are separated to a slight dis- 
tance from each other, is not yet ascertained. 

As both the Anterior and the Posterior Lateral Parts of 
the Central Fissure, arise from the posterior corners of the 
Middle Part, all these Parts communicate at this point with 
each other; and the sort of area where they meet, immediately 
behind the Posterior Pillars of the Fornix, is about a quarter 
of an inch in diameter. 

Such are all the circumstances worthy of notice respecting 
the different portions of the Central Fissure of the Brain 
Proper. ‘The division of this Fissure into compartments 
called Ventricles, will be considered afterwards, when we come | 


to treat of the Membranes of the Cerebellum. 
We have now to examine, according to the same order, 


the circumstances relating to weight, dimensions, form, and 
colour, 1n the Cerebellum. 

The Cerebellum weighs in general from five to eight ounces 
Avoirdupois. 

It approaches to an elliptical shape, the long diameter 
lying horizontally, and at right angles to the Median Line 
of the Body. Its inferior surface is convex; its superior, pro- 
minent in the middle and towards the forepart, and slightly 
concave behind and at the sides. 

Its long diameter measures from three and three fourths 
to four inches; its transverse diameter, in the middle, about 
an inch less ; and its greatest height, or depth, or thickness, 
is from an inch and three fourths to two inches. 

Like the Brain Proper, it is symmetrical, its Median 
Line corresponding with the Median Line of the Body ; and 
its two halves are denominated Hemispheres. 


* Synonyms. Lat, Unguis cavee pos‘ercoris Ventr culorum flateralinm. 
Fr, Ergot. 
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The greater part of its external surface is formed inte 
what are called Convolutions, but which in truth resemble 
the Convolutions of the Brain Proper, im nothing but in 
colour. They ought rather to be denomimated the Lamine 
of the Cerebellum. They have the appearance of strata or 
layers, from a sixth to a twelfth of an inch thick, lying close 
to each other, though actually divided by Fissures varying 
in depth from the twentieth part of an inch to an inch ; and 
when these layers are gently separated from each other, 
the surfaces of each of them, are found to exhibit the same 
Jaminated appearance. This is one of those pieces of struc- 
ture, however, which it 1s impossible to convey any accurate 
idea of, by words. 

When we view the Cerebellum from above, we observe in 
the first place, on the Median Line, and on the forepart, 
the surface of the section by which it is separated from the 
Brain Proper. .Itis sufficient to remark with respect to this 
surface, that it is heart-shaped ; and that the receding angle 
at the base which looks forwards, is formed by the Jower 
surface of the extremity of the Triangular Furrow, between 
the Peduncles of the Brain Proper, already. described ; while 
close to its apex, a small triangular hole is seen, which is a 
cross section of the lower end of the Aqueduct of Syxvius. 
The posterior half of this heart-shaped surface is bounded 
by.a Semilunar Fossa; and immediately behind this Mossa, 
there is an eminence which I should be inclined to call the 
Mons Cerebelli. The anterior surface of this eminence rises, 
perpendicularly, to the height of a quarter of an inch, above 
the level of the heart-shaped surface just decribed ; while 
behind, and on each side, it passes by a gradual declivity 
into the Median Fossa, and into the shght concavities which 
present themselves, on the upper surface of each Hemisphere. 
It is composed of Eaming of which the general direction is 
transverse to the Median Line, but with certain irregularities, 
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which it would be difficult to describe. The remaining 
part of the Median Line, between the Mons Cerebelli and 
the posterior margin of the Cerebellum, 1s occupied by the 
posterior extremity of the Median F'ossa, which varies in 
its length from three quarters of an mech to an inch, and in 
its breadth from a quarter of an inch to a half. 

On each side of the Median Line, the upper surface of 
the Cerebellum presents a slightly concave, and regular sur- 
face ; exhibiting Lamine, of which the general direction, is 
from the Median Line outwards and forwards in the form 
of a curve, with the convexity turned outwards and back- 
wards. The parts of each Hemisphere which are seen, in 
this view of the Cerebellum, separated by the posterior ex- 
tremity of the Median Fossa, may be called the Posterior 
Lobes ; and we propose to call the Anterior Lobes, those 
parts of each Hemisphere which are placed anterior to a 
line, drawn from the anterior margin of the Mons, to the 
outer and anterior corner of the Cerebellum. 

The Semilunar Fossa bounding the Mons Cerebelli be- 
fore, has its concavity turned directly forwards. It measures 
directly across from one horn to the other, about an inch 
and an eighth; and its width is not greater than that of 
the Fissures between the Convolutions of the Brain Proper. 
When the parts forming its anterior sides are removed, 
so as to expose its posterior surface, we find that this sur- — 
face is formed in the middle, by a ridge continuous above 
with the perpendicular surface of the Mons Cerebelli, and 
which inclining backwards and downwards, forms a curve, 
convex downwards and forwards. This ridge is about half 
an inch long, and a quarter broad; rounded on its surface ; 
and presenting Lamine which lie chiefly in a horizontal 
position. ‘To it we shall restrict the term Superior: Ver- 
miform Process. The surface of the Semilunar ssa, 
on each side of this Process, is formed by a sloping face of 
the Anterior Lobes, which looks inwards, forwards, and 
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a little downwards; and which exhibits Lame, running, 
some from behind forwards, and others from below up- 
wards. : 

When the parts just described are cut away, so as to 
bring into view the anterior side of the Semilunar Fossa, 
we observe, in the first place, on the Median Line, a slightly 
concave surface, extending down from the lower extremity 
of the Longitudinal Furrow between the Corpora Bigemina 
of the Brain Proper, to the root of the Superior Vermiform 
Process. This is the posterior surface of what has been 
denominated the Vieussenian Valve*. Its concavity cor- 
responds exactly to the convexity of the Vermiform Process 
to which it is closely applied, and of which it follows the 
direction. It consists of two parts. ‘The upper portion is 
about a fifth of an inch high, and a sixth wide; white and 
smooth; attached by its upper margm, to the F’renulum in 
the middle, and to the lower border of the Inferior Corpus 
Bigeminum on each side; and continuous laterally with the 
Pillars of the Vieussenian Valve. ‘The lower portion, which 
extends from the upper to the root of the Vermiform Pro- 
cess, and which is also continuous with the Pillars of the 
Valve laterally, is from a third to half an inch in height ; 
and as it gradually widens as it proceeds downwards, it is 
about a third of an inch wide at its base. Its surface pre- 
sents a very singular appearance. It is divided into four 
horizontal bands, of a brownish colour, and varying in 
breadth from a twelfth to an eighth ofan inch. ‘The furrows 
between these, are not wider than a hair; and as they do 
not extend entirely across the surface, the bands are united 
along their extremities. The upper band is a little rounded ; 
and the lower ones increase successively in length, in pro- 
portion as the surface across which they are placed widens ; 
_so that the outline of the whole appearance is parabolic. Va- 


“ Synonyms. Lat. Velum Interjectum. Fy. Valvule de l’Aqueduc de 
Sylvius ; La Lame Medullaire Moyenne du Cervelet. 
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rieties, however, not unfrequently occur in the breadth and 
inclination of the bands ; and, very often, they are crossed 
at right angles, by a slight fissure running along the Me- 
dian Line, from top to bottom, and dividing them into two 
halves, right and left. 

On each side of this posterior surface of the Vieussenian 
Valve, and continuous with it, there is a smooth, white, 
rounded ridge, called thc Pillar of the Vieussenian Valve*, 
which runs upwards and forwards, forming a gentle curve, 
of which the concavity looks upwards and backwards. It 
arises close to the root of that slopmg surface of the Anterior 
Lobe, already described on each side of the Vermiform 
Process ; and is comected above to the Lateral Ridge of the 
Inferior Corpus Bigeminum, and to the outer and lower 
border of the Corpus Begiminum itself. A furrow, pretty 
broad below, but narrow above, separates its outer border 
from the Peduncle of the Cerebellum. Its length is about 
three fourths ofan inch; but owmg to the conical shape of 
the Vieussenian Valve, it is narrower below than above. At 
its broadest part, which is just under the Inferior Corpus 
Bigeminum, it 1s about half an inch. Immediately under 
the middle of the Lower Corpus Bigeminum, and about an 
eighth of an inch from the Vieussenian Valve, the Pathetic 
er Fourth Cranial Nerve is attached to it. 

Not unfrequently two or three brownish coloured bands, 
precisely similar to those of the Vieussenian Valve, and partly 
continuous with these, partly with the Middle Lamine of 
the Upper Vermiform Process, are found crossing it close 
to its root. 

External to'the Pillar of the Vieussenian Valve on each 
side, is seen the upper surface of the Peduncle of the Cere- 
bellum ; but we shall reserve the description of this, until 
we come to view the other aspects of the Peduncles. 


* Synonyms. Jat. Processusad Testes. Fr. Colonnes ow Pédoncules de 
la Lame Medullaire. 
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The lower surface of the Cerebellum presents, in the first 
place, on the Median Line, and on the forepart, an eminence 
denominated the Annular Protuberance*. This eminence 
is convex both from above downwards, and from side to 
side. It is quite symmetrical, and its Median Line corres- 
ponds to the Median Line of the Cerebellum. Its upper 
border slopes downwards a little on each side, and its lower 
is nearly horizontal; but in the middle of each margin 
there is a slight notch. The notch of the upper one is con- 
tinuous with the lower surface of the cul-de-sac, which termi- 
nates the Triangular Furrow between the Peduncles of the 
Brain Proper ; and that of the lower, is continuous with 
the roof of a similar cul-de-sac at the top of the Spinal Cord. 
Between these two notches there runs a groove, similar to 
the impression of a goose-quill, which is denominated the 
Basilar Furrow. 

Along its upper margin, the Annular Protuberance is 
connected with the Peduncles of the Brain Proper; and 
here its transverse diameter measures from an inch to an 
inch and an eighth. By its lower border, it is joined to 
the Spinal Cord ; but its transverse diameter at this part 
is only about three quarters of an inch. It is connect- 
ed laterally to the Peduncles of the Cerebellum; and as 
there is no distinct natural boundary between it and these 
prolongations, on the anterior part, I shall consider them as 
separated from each other, by an imagmary straight line, 
drawn from the forepart of the attachment of the Trigeminal 
Nerve, to the forepart of the attachment of the Facial 
Nerve of the same side. Along this line, the Protuberance 
measures about three quarters of an inch; but towards its 
middle, close to the Basilar Furrow, its height is fully an 
inch, 


* Synonyms. Lat. Pons Varolij; Nodus Encephali. Fr. Protuberance 
Cérebrale. : 


LOWER SURFACE OF THE CEREBELLUM. 118 


The whole surface of the Annular Protuberance is mark- 
ed by slender furrows, most of which le horizontally, 
though sometimes towards the Trigeminal Nerve, they are 
a little inclined. They are of various lengths; none of 
them extending completely across from one side to the 
other. They are deepest and most numerous towards the 
sides of the Protuberance ; but there is scarcely the breadth 
of a twelfth of an inch, on any part of its surface, which is 
entirely without them. 

Besides these furrows, numerous little holes are seen upon 
it, as if it had been pricked with the pomt of a pin. Into 
these, small Bloodvessels enter, from the Membranes after- 
wards to be described. | 

From the lower margin of this surface of the Protuberance, 
about a sixth of an inch on each side of the Basilar Furrow, 
the Abductores Oculorum Nerves take their origin. Their 
attachment does not exceed the fifteenth part of an inch. 

Immediately under the Annular Protuberance, there is 
a large sinuosity, of a conical shape, with the base turned 
upwards, which lodges the top of the Spinal Cord, and 
which, therefore, may be called the Spinal Fossa of the 
Cerebellum. 'The lower surface of the Annular Protuber- 
ance, or that which is made by cutting away the Spinal 
Cord, overhangs this Fossa. This surface is horizontal, 
and in shape somewhat like two crescents, joined by their 
convexities towards their anterior horns; consequently, it 
has a small sharp notch in the middle before, and a large 
and’ wide one in the middle behind. The greatest transverse 
diameter of this surface, measures about an inch; and the 
largest diameter from before backwards, about five eighths 
of an inch. In the angle between its posterior margin and 
the posterior surface of the Fossa, there is a slit, about a 
sixth of an inch wide in the middle, but tapering to about 
a twelfth of an inch on each side, which leads into the Cen- 
tral Fissure of the Cerebellum. 

VOL. I. I 
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The posterior and lateral surfaces of the Spinal Fossa, 
are formed by the Sub-peduncular and Spinal Lobules of 
the Cerebellum ; but we shall defer the description of these, 
until we come to view the parts on each side of the Median 
Line. \ | 
, ‘The posterior surface of the Spinal Fossa is divided into 
two halves, right and left, by a fissure, which beginning here, 
extends, on the Median Line, along the whole of the re- 
maining part of the lower surface of the Cerebellum, and 
penetrates to the superior surface between the two Posterior 
Lobes behind. This may be called the Median Fossa of 
the Cerebellum. It varies a good deal in its shape and di- 
mensions ; but in general, it is sonarrow opposite the Spinal 
Lobules, that the inner surfaces of these Lobules are in 
contact with each other. Above and behind this part, 
however, it is about a quarter of an inch wide, and exposes 
the superior and posterior portions of the Inferior Vermi- 
form Process, which runs along the bottom of it. 

Of the Inferior Vermiform Process, it would hardly be 
possible to convey any idea by words. It is a sort of ridge, 
varying in length from an inch and a quarter to.an inch 
and a half, convex from before backwards, and formed of 
Lamine, which lie chiefly at right angles to the Median 
Line. ‘Two fissures much deeper than the rest, divide it 
into three parts, an anterior, middle, and posterior. ‘The 
posterior portion, is that, which in the natural situation of 
parts, appears behind the Spinal Lobules. — It is the largest 
of the three, and of a pyramidal shape, with the apex look- 
ing backwards. The middle portion is of an oblong shape, 
and almost entirely concealed by the Spinal Lobules, which 
must be removed to bring it completely into view. ‘The 
fissure which separates it from the posterior part, is im 
general half an inch deep, though the surfaces of the two 
portions are closely in contact. Laterally, it passes gra- 
dually into a white concave surface, which rests on the 
upper convex part of the Spinal Lobules. The anterior 
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portion, which, for the sake of brevity, we shall call the 
Head* of the Inferior Vermiform Process, and which is 
the smallest of the three, is square shaped ‘The fissure se- 
parating it from the Middle Part, is about a third of an 
inch deep. Its lower surtace, which looks towards this 
fissure, is flat and lamimated; its upper surface, which is 
turned towards the Central Fissure of the Cerebellum, is 
smooth, white, convex, and undivided. 

Two extremely delicate parts are connected with it later- 
ally, which may be called the Ale or Wings of the Inferior 
Vermiform Process . ‘These are somewhat of a semilunar 
shape, the concave margin being turned forwards and in- 
wards, and the convex one in the opposite direction. Their 
breadth, in the middle, is from a quarter to three eighths of 
an inch, and their concave edge measures about three quar- 
ters of aninch. They are thinnest towards the anterior 
part, and no where thicker than silk-paper. Their inferior 
surface is white, smooth, and concave, and rests on the 
Spinal Lobules ; their superior is smooth, white, and convex, 
and forms the floor of the Central Fissure. The whole 
of their anterior concave margin is free, and of their pos- 
terlor convex one, attached. ‘Their inner cornua are con- 
nected to the anterior angles of the Head of the Vermiform 
Process, and, at this part, are in general split into two lamine 
for the extent of about an eighth of an inch. Their outer 
extremities are joined to the inner surface of the Sub-pe- 
duncular Lobules. 

The parts to be observed on each side of the Median 
Line, on the lower aspect of the Cerebellum, are the follow- 


ine. 


* Synonym. Vicg d’ Azyr includes this and the middle part under the name 
of ** Eminence Mamumillaire du Vermis Inferior.’ 


+ Synonyms. Jat. Valvule Semicirculares Inferiores et Posteriores. 
Fr. Les Lames Semi-lunaires de ? Eminence Mammillaire du Vermis In- 
ferior. Ger. Die Halbmond-formigen Seitentheile des Hinteren Marksegles. 
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Proceeding from before backwards, we observe in thé 
first place, a Mossa beginning at the Semilunar Fossa on the 
inside, and extending downwards and outwards for nearly 
an inch and three fourths, in the form of a curve, with the 
concavity upwards. ‘The sides of this Fossa touch each 
other, and are formed above by the extremities of the La- 
mine of the Anterior Lobe, and below by the extremities of 
those belonging to the Sub-peduncular Lobule and inferior 
Lobe. In the middle, it is nearly half an inch deep, but 
shallower at each end. At the bottom of it, appears the 
Peduncle of the Cerebellum; and on that account, I shall 
distinguish it by the name of the Peduncular Jossa. 

The Peduncle*, is a portion of the Cerebellum which ex- 
tends from the lower and lateral part of the Annular Pro- 
tuberance, outwards, backwards, and a little downwards. 

One surface of this Peduncle, is smooth, white, and slight- 
ly convex, and looks upwards and backwards. We already 
had occasion to take notice of it, when describing the Semi- 
lunar Possa, lying on the outside of the Pillar of the Vieus- 
senian Valve. The extremities of the mner Lamine of the 
Anterior Lobes rest upon it, and conceal it entirely. from 
our view in the natural situation of parts. In the direc- 
tion from the Pillar of the Vieussenian Valve outwards, it 
measures about half an inch, but scarcely more than a quar- 
ter of an inch from before backwards. The upper portion 
of the Trigeminal Nerve is attached to it, at its most ante- 
rior point, just where it is passing into the Annular Pro- 
tuberance. 

Another surface of the Peduncle looks forwards and out- 
wards. ‘This is continuous with the lateral surface of the 
Annular Protuberance, and is the surface which presents 
itself at the bottom of the Peduncular Fossa just described. 


* Synonyms. Lat. Pedunculus Cerebelli; Crus Cerebelli; Crus Cerebelli 
Posterius. Fr. Prolongement Pesterieur ou Cerebelleux de la Protubérance 
Cérébral. 
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Close to the Protuberance, its height is about five eighths 
of an inch, but in the Fossa, it is scarcely more than an 
eighth. It is convex, smooth, and of a white colour. At 
its uppermost point, and just where it 1s continued into the 
Protuberance, the lower portion of the Trigeminal Nerve is 
attached to it. The attachment occupies an elliptical space 
about a fifth of an inch in length, and in general bounded 
both above and below by a slight ridge; and the upper- 
most half of this ridge always intervenes between the at- 
tachment of the upper and the lower portion of the Nerve. 
The Facial Nerve is attached to the lowermost point of this 
surface, close to its junction with the Protuberance ; the 
connection, occupying a circular space scarcely a twelfth of 
an inch in diameter. And an eighth of an inch from this, 
in a direction outwards, backwards, and downwards, is 
seen a space about twice the size of the former, which 
serves for the attachment of the Auditory Nerve. 

Lastly, there is a small surface of the Peduncle which 
looks directly downwards. This is bounded, before, by the 
surface just described ; behind, by the Spinal Cord ; on the 
inside, by the Protuberance ; and without, by the Sub-pe- 
duncular Lobule. It is of an oblong shape, measuring 
about a quarter of an inch in length, and a fifth in breadth. 
Two white ridges are seen on it, running, from the spaces 
described on the former surface as giving attachment to the 
Facial and Auditory Nerves, backwards and inwards. 

Attached to the lower part of the Peduncle, immediately 
to the outside of the connection of the Auditory Nerve, is 
the small eminence which I have called the Sub-peduncular 
Lobule*. This, in general, is about three quarters of an 
inch in length, and from a quarter to a third of an inch in 
breadth at its outer end, which is the largest. ‘The upper 


* Synonym. Fr, Le Lobule du Nerf Vague. A oid 
56 3 
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half of its inner extremity presents a smooth, white, convex 
surface, bounded below by a ridge of the breadth of a hair, 
which extends forwards and outwards, and is the connection 
and continuation of the Wingsof the Inferior Vermitorm Pro- 
cess. At all other parts it consists of small Lamine. Below, it 
rests upon the Spinal Lobule from which it is separated by 
a fissure; it forms a part of the Peduncular Fossa by its 
upper surface, and a portion of the Spinal, # ossa by its in- 
ner extremity. 

Under the Sub-peduncular Lobule, is that portion of each 
Hemisphere which we have denominated the Spimal Lo- 
bule*. Of this, one side looks downwards and is convex, 
forming the most prominent part of the lower surface of the 
Cerebellum ; another, turned forwards and inwards, 1s con- 
cave, and constitutes almost one half of the Spinal Fossa ; 
a third, which is much rounded, looks upwards and back- 
wards, and supports the Wings of the Inferior Vermiform 
Process: a fourth is quite flat, and forms part of the side of 
the Median Fossa, coming so close to the corresponding part 
of the opposite Hemisphere, as to conceal from our view the 
middle portion of the Inferior Vermiform Process. Its 
ereatest height and breadth is about an inch. All its sur- 
faces exhibit Lamine. Those on the lower aspect form a 
curve, with the concavity looking forwards and inwards, and 
have their upper extremities terminated, by the fissure 
which separates this Lobule from the Sub-peduncular Lo- 
bule. : 

We may call that part of the lower surface of each He- 
misphere, the Inferior Lobe, which is bounded behind by 
the Posterior Lobe ; before, by the Anterior Lobe, and the 
Peduncular Fossa ; and on the mner and forepart, by the 


* Synonyms. Lat. Tubercula Lateralia Anteriora Inferiora Cerebelli. Fr. 
{Le Lobule de la Moélle Alongée, 
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Spinal Lobule. It has a uniform and pretty considerable 
convexity ; and consists of Lamine, of which the general 
directien corresponds to a curve, with the eQnearty looking 
forwards and inwards. 

The lower surface of the Posterior Lobe of the Cerebellum 
is slightly convex, and consists of Lamine which are con- 
tinued from those on the neighbouring surface of the In- 
ferior Lobes. 

In the Cerebellum, as in the Brain Proper, there is a 
fissure, which penetrates from the outer surface into the 
central parts, and which therefore may be called the Central 
Fissure of the Cerebellum. 

The opening of this Fissure is the slit already described 
at the upper and back part of the Spinal Fossa, immediately 
behind the lower and posterior margin of the Annular Pro- 
tuberance. The Fissure itself is of a conical shape, the 
plane of its base being nearly horizontal, and its apex, which 
is turned upwards and forwards, communicating with the 
Aqueduct of Sytvius, and consequently with the Central 
Fissure of the Brain Proper. It is symmetrical, and its 
Median Line corresponds with that of the Cerebellum. At 
its base, it measures from side to side, about an inch and a 
quarter, and from before backwards, between half an inch 
and three quarters. At its apex, itis about an eighth of an 
inch, in both these directions. 

The floor or lower side of this Fissure, is formed by the 
upper surface of the Head and Ale of the Inferior Vermi- 
form Process, already described. 

The upper and posterior side is smooth, and of a white 
colour. Towards the lower part, it is concave and closely 
applied to the floor of the Fissure ; but as it ascends, 1t forms 
a gentle curve, with the convexity looking downwards and 
forwards. In this upper convex portion, we may distinguish 
a middle, and two lateral parts. ‘The middle part is the 
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anterior surface of the Vieussenian Valve, and is white, 
smooth, and convex. The two lateral parts are the anterior 
surfaces of the Pillars of this Valve, and are inclined a little 
inwards. They have the same smoothness and colour as 
the middle part, and are of a triangular figure. 

The anterior side of the Fissure, is of a browner hue 
than the other two, particularly towards the lower part. 
A narrow groove* about a twelfth of an inch deep, runs 
along its Median Line, beginning within the Aqueduct of 
Sytvius above, and continued below into the Spinal Cord, 
where we have afterwards to take notice of it.. On each side 
of this furrow, the surface is slightly rounded and cord-hke,. 
and is in general a little more prominent at the lower part 
than above. 

Such are the appearances which present themselves on 
the various surfaces, external and internal, of the Substance 
of the Brain. We have next to consider the structure and 
composition of this substance. 

It consists almost entirely of a peculiar matter, which we 
shall call Nervous Matter. Of this there are two sorts, one 
usually denominated Medullary, the other Cineritious. It 
is better, however, to distinguish them by the terms White 
and Brown Nervous Matter. We shall consider of each of 
these separately. 

The White Nervous Matter is of different shades, in dif- 
ferent parts of the Brain. In most parts, it resembles in 
colour, a mixture of Orange-White and Wine-Yellowt ; 
and this sort, we shall call, Orange-White. In other parts, 
it approaches more closely to the Wine-Yellow ; and this. 
species may be distinguished by the term Yellowish-White. 


* Synonym. Fr. Sillon Longitudinal et Moyendu Ventricule du Cervelet. 


+ See Symz’s Nomenclature of Colours. 
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It is difficult to convey any accurate idea of the consis- 
tence of the White Nervous Matter. It varies a little in 
different parts. In general it is less elastic than Jelly, but 
somewhat more glutinous or viscid. 

When we make a section of it in any direction, with a 
sharp scalpel, the surface of the section is perfectly smooth, 
and of a uniform colour. There is no appearance of any 
cells, or globules, or fibres whatever. Here and there, only, 
we observe a few reddish points and strie, which are obviously 
occasioned by the transverse or longitudinal division of small 
Bloodvessels. 

This substance seems to have been subjected to very mi- 
nute microscopical examination by Procuasxa*. When he 
took a small portion of it, either from the Brain Proper or 
Cerebellum, and spread it out on a very thin plate of glass, 
so that it became pellucid, and then examined it with a 
powerful microscope, he found that it resembled a sort of 
pulp, consisting of innumerable globules, or particles of a 
roundish form. <A little water added to this pulp divided 
it into a number of flocculi ; but he observed that each floc- 
culus was still composed of a number of globules. He very 
rarely found one globule by itself, or even two, floating in 
the water, apart from the rest. Maceration in water, even 
for three months, was insufficient to separate them from 
each other. He concluded therefore, that they were united 
by means of a very delicate and pellucid Cellular Substance, 
insoluble in water, and formed partly of blood-vessels, and 
partly of prolongations of the Pia Mater. ‘The globules, he 
observed, were not all of the same size; but varied a little in 
dimension, even in the same part of the Brain. In general, 
however, he found them, both in the Brain Proper, and in 
the Cerebellum, to be more than eight times smaller than a 
globule of the Blood. Respecting their structure, the most 


* Oper. Min. Pars. I. p 342. Fr 
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powerful microscopes did not enable him to discover any~ 
thing satisfactory. 

These microscopical cbservations have, within these few 
years, been prosecuted on a much more extensive scale, by 
JoserH and Cuaries WrnzeL*; and these Anatomists 
have uniformly found, that the White Nervous Matter 
seemed as if entirely composed of extremely small globules, 
or corpuscules of a roundish form, putting on the appear- 
ance of little cells, filled with proper Medullary Substance. 
No estimate is given of the dimensions of the gicbules; 
but they are described as being exceedingly minute, and as 
being all preity nearly of the same size. ‘They seemed to 
adhere closely to each other, and no fluid, or connecting 
medium, could be observed between them. The globular 
appearance continued distinctly perceptible, in portions of 
the substance, which had been long exposed to the action 
of rectified Spirit of Wine and Muriatic acid; nor was it 
even destroyed, by steeping the matter m Alcohol, and 
then drying it for several months. 

White Nervous Matter possesses considerable vascula- 
rity. The Arterial branches, however, which supply it, 
are seldom much larger in diameter than a common pin. 
Veins of an eighth of an inch in diameter are found run- 
ing through it, in some parts of the Brain; but in general 
these vessels are as small as the Arteries. 

It is the division of small Bloodvessels, either transversely 
or longitudinally, which produces the appearance of red 
points and red strie, in this Matter, when incisions are 
made through it. When portions of it, too, are torn asun- 
der, Bloodvessels are drawn out between the separated sur- 
faces, in the form of red-coloured threads. 


* De Penitior. Struct. Cerebri, p, 24. 
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_ A fine injection of size and vermilion, brings a great 
many little Vessels into view, which were before invisible. 

Absorbent Vessels have not yet, so far as I know, been 
distinctly traced into this Matter. 

When a portion of White Nervous Matter is plunged 
for a few minutes into boiling oil, or steeped for a few 
days in Alechol, Diluted Muriatic or Nitric Acids, Mixtures 
of Alcohol and Acids, or @ solution of Corrosive Subli- 
mate, its consistence is greatly increased: and if we now 
endeavour to tear its parts asunder, we find that every por- 
tion of it, may, by laceration in one direction or another, 
be made to exhibit a fibrous appearance. 

From the fibrous surfaces thus exposed, slender white 
threads may be raised, with the pomt of a pin, almost as 
fine as a hair; and the whole seems to be formed of such 
delicate fibrils, placed closely together, without any con- 
necting medium. Different fasciculi of these fibrils, often 
intersect each other, or are interwoven ; but all the fibrils 
of a fasciculus are laid parallel or concentric to each other. 

The delicacy of the fibrils, and the closeness with which 
they are compacted together, render it impossible to ascer- 
tain their actual length, or even to form a conjecture as to 
the dimensions of the smallest one. 

Whether the White Nervous Matter in all parts of 
the Brain, be capable of exhibiting this fibrous appear- 
ance, does not yet seem to me satisfactorily established ; but 
in all those portions of the organ in which it has been ob- 
served, it has been found, that each portion has a particu- 
lar arrangement of fibres, which it preserves pretty uni- 
formly in all subjects. 

May we conclude from these observations, that the White 
Nervous Matter in such portions of the Brain, actual- 
ly consists of fibres in the living Body, which are too 
minute and too soft to maintain their form in sections and 
lacerations of this substance after death, unless they have 
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been strengthened by such chemical agents as those already 
mentioned? It is in favour of this supposition, that many 
of those parts, when torn asunder in a recent state, and with- 
out any chemical preparation, separate much more readily 
in the direction which their fibres exhibit when coagulated, 
than in any other. 

White Nervous Matter when dried, acquires a yellow- 
ish, horny appearance; and thin slices of it become semi- 
transparent. It recovers its white colour on being plunged 
into water. 

In none of the analyses which have. hitherto been made 
of the Nervous Matter, does the White species of it ap- 
pear to have been examined apart from the Brown. The 
chemical facts therefore, which I have now to state, must 
be regarded as strictly applicable, only to a mixture of the 
two kinds of this substance. 

1. VauquE.tIn*® found, that Nervous Matter, when dried 
ever a water bath, was reduced in weight 80 per cent. 

2. Fourcroy+ ascertained, that when triturated in a mor- 
tar with cold water, it formed a whitish-coloured, homoge- 
neous emulsion, which might be passed through a filter ; 
and that heat, alcohol, or acids added to this emulsion, pro- 
duced coagula in it, of a substance resembling Albumen. 
VauQuE.tin has since found, that when this emulsion is left 
at rest, Albumen and a peculiar Fatty Matter separate from 
it together ; and that Osmazome and a small portion of Al- 
bumen remain in solution in the water. 

3. VauQuELIN ascertained that when Nervous Matter is 
repeatedly digested im alcohol, part of it is dissolved, and 
the remaining part assumes the form of greyish-white flocks, 


* Annales de Chimie, tom. LXXXI. p. 37. Transl. in Toomson’s Annals. 
of Philosophy, May, 1813. 


+ Same work, tom, XVI. 
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in appearance like fresh cheese. This remaining part, forms 
about 7 per cent. of the substance employed, and 1s perfectly 
identical with Albumen. 

The alcohol employed in the digestion, deposits on cool- 
ing, a substance, white and solid, but soft and of a pitchy 
consistence ; having a brilliant and sattiny appearance, a 
greasy and glutmous feel, and staining paper’ in the same 
manner as oils do. It resembles tallow or fat more than 
any other matter ; but differs from common fat principally 
in its solubility in alcohol, its capacity of chrystallizing, its 
viscidity, its inferior fusibility, and the black colour which 
it assumes in melting. It forms about 45 per cent. of the 
Nervous Matter analysed. 

If the Alcohol after depositing this Fatty Matter be eva- 
porated, it leaves a yellow aqueous liquor, at the bottom of 
which is an oily substance, of a reddish brown colour. 

This oily substance differs from the Fatty Matter depo- 
sited from the Alcohol on cooling, only in having a darker 
colour, less consistence, a greater tendency to chrystalliza- 
tion, and a slight taste of boiled meat; differences which 
VauQvE tn thinks are owing to its being mixed with a smail 
quantity of Osmazome. The Nervous Matter analysed, 
yields about 0.70 per cent. only of this Fatty Matter. 

The Yellow Aqueous liquor, at the bottom of which this 
reddish Fatty Matter is found, has the taste of the juice of 
meat with a little sweetness; reddens litmus; and is preci- 
pitated by lime water and infusion of nutgalls. 

The precipitate obtained by adding lime-water to this 
liquid, is Phosphate of Lime. 

After this precipitation has been completed, if the re- 
maining liquor be evaporated to dryness, a matter will be ob- 
tained of a reddish-brown colour, and semi-transparent ; and 
having the taste and smell, and all the chemical characters, 
of the substance called, by Rovre.ie, the Saponaceous Ex- 
tract of meat, and, by Tuznarp, Osmazome, About 1.12 
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per cent. only of this substance, is obtained, from the Ner- 
vous Matter analyzed. 

4. According to Fourcroy, when Nervous Matter from 
the Brain, is triturated with diluted sulphuric or nitric acid, 
part is dissolved, and part separated in the form of a coagu- 
lum ; the acid liquor remaining transparent and colourless. 

5. Fourcroy observes, that when pure concentrated pot- 
ash is added to Nervous Matter from the Brain, complete 
solution takes place, accompanied with the disengagement 
of a great quantity of ammonia. “ Bicuat*, however, af- 
firms, that a considerable proportion of White Nervous 
Matter always remains undissolved in the alcalis. 

‘Brown Nervous Matter, like the former species, varies a 
little in its hue in different parts of the Bram. Its preva- 
lent colour is Wood-Brown ; but, sometimes, it resembles 
a mixture of Wood-Brown and Lead-grey. This latter, we 
shall call Greyish-Brown. 

The Brown Nervous Matter is always softer than the 
White. 

When divided with a sharp scalpel, the surfaces of the 
section are quite uniform, presenting no appearance either 
of fibres or lamine. Little points and streaks of a bright 
red colour, are seen on them, just as in the dissection of a 
portion of White Matter; but these are obviously owing to 
the division of Bloodvessels. 

By examination with powerful Microscopes, ProcHasxa 
and the Wenzrts have discovered a similar appearance of 
roundish particles or globules, im this kind of Nervous Mat- 
ter, as in the other; and there is reason to believe from: 
their observations, that the globules are nearly, if not ex- 
actly the same, in the two kinds of Matter, both in point of 
shape and magnitude. 


* Anatom. Gener. I. p, 149. 


+ See Symx’s Nomenclature of Colours. 
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The Brown Nervous Matter in certain parts of the 
Brain, is much more vascular than the White. Such, for 
example, is the coating of it, which covers the outer sur- 
face of the Convolutions of the Brain Proper, and of the 
Lamine of the Cerebellum. ‘These parts, it is true, do not 
contain any Bloodvessels, which are absolutely larger than 
some, that are to be found in White Nervous’ Matter; but 
their capillary branches are, proportionally, so faadh wid- 
er and more numerous, that when they are filled with a 
fine injection of size and vermilion, they give a bright 
red colour to the whole substance through which they are 
distributed. Ifa piece of this substance be macerated af- 
ter stich an injection, or examined with a powerful micros- 
cope, it will appear as if almost entirely composed of Blood- 
vessels. Arzinus*, however, affirms, that even after the 
most minute i injection, he could still discover something more 
than Bloodvessels in this Matter. 

‘Whether the Brown Nervous Matter be more vascular 
than the other species, in all parts of the Brain, does not 
yet seem to have been ascertained. 

Absorbents have not yet been traced into this kind of 
Nervous Matter, more than into the White species. 

When a portion of the Brown Nervous Matter which 
forms a covering to the Convoliitions of the’ Brain Proper 
or the Lamina of the Cerebellim, has been exposed to the 
action of Alcohol, or Acids, or ‘Boiling Oil, and is then torn 
asunder, it exhibits a fibrous appearance similar to that al- 
ready described in the White Matter. Whether the Brown 
Matter in all par'ts of the Brain be susceptible of this sort 
of fibrous laceration, I have not yet ascertamed, in a man- 
ner satisfactory to myself. 

When. mat¢erated in cold water, the Brown Nervous 
Matter becomes softer, swells out alittle, and loses a good 


* Annot, Acad. Lib. I cap. 12. 
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deal of its brownish tinge. ‘Alcohol, Acids, and Solutions 
of Corrosive Sublimate, while they increase its consistence, 
also render it whiter. Of these, the Corrosive Sublimate 
has most influence on its colour. 

Its chemical properties, when unmixed with the White 
species, have not yet been investigated. 

Of these two kinds, then, of Nervous Matter, almost the 
whole Substance of the Brain is composed: They are inter- 
mingled in various ways. In some parts, a covering of the 
one surrounds a mass of the other, as a capsule encloses a 
nucleus ; in others, they are alternated in lamine or strata ; 
and in others, they traverse each other, in the form of cords 
or fibres, of various sizes. Yet notwithstanding this diver- 
sity in their arrangement in different parts, their disposition 
in each particular part, is observed to be remarkably uni- 
form. The proportions and arrangement, therefore, of the 
two kinds or Nervous Matter, in the different regions of 
the Brain, form an important part of the Anatomy of this 
organ. 

It is not my intention, however, to enter minutely into 
this subject at present. It would be difficult to communi- 
cate an accurate idea of the disposition of these two kinds 
of Matter by words, even if the limits of the different parts 
of the Brain were precisely fixed. But although Anatomists 
describe, on the surface of this organ, various eminences, 
such as Peduncles, and Commissures, and Corpora, they 
have traced merely the superficial boundaries of these eleva- 
tions; leaving their more internal or central limits altoge- 
ther undefined. ‘This, it is obvious, must render mere 
verbal description, without the aid of coloured engravings, 
altogether inadequate to convey a minute knowledge, of the 
arrangement of the two species of Nervous Matter within. 
On the present occasion, therefore, I shall content myself 
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with a few general observations merely on this department 
of the structure of the Brain; aiming at nothing more, than 
to afford a little assistance to those, who may be disposed 
to study the subject by dissection for themselves*. 

All the convolutions of the Brain Proper, are formed of 
a stratum of Orange-White Matter, covered with a coating, 
from an eighth to a tenth of an inch thick, of Wood-Brown 
Matter. 

The Corpus Callosum consists chiefly of Orange-White 
Matter, with a slight intermixture of Greyish-Brown. This 
latter is distributed in exceedingly fine layers, which run 
across the Corpus Callosum, at right angles to the Median 
Line, and are most distinct towards the forepart. 

The Fornix consists entirely of Orange-White Matter. 
Each of its Anterior Pillars is continued into a Cord of 
Orange-White Matter, similar in shape to the Pillar itself, 
which runs in a curved direction downwards and backwards, 
the concavity of the curve looking upwards, and terminates 
in the Mammillary Eminence of the corresponding side. 
Each cord is surrounded by Greyish-Brown Matter, which 
penetrating into its substance, divides it at many parts, into 
fine threads. | 


* Vicap’Azyr has endeavoured, in the folio work to which ‘I have already 
so often referred, to represent the whole Anatomy of the Brain in a series of 
coloured engravings ; and this is the only attempt of the kind, worthy of notice, 
which has hitherto been made. The chief merit, however, of this work, con- 
sists in the minute explanations and details, which accompany the engravings. 
The engravings themselves, are seldom entitled to the praise of accuracy, 
either in point of form or colouring. 

A work was published a few years ago by Gart and Spurzneim, entitled 
Anatomie et Physiologie du Systeme Nerveux en General et du Cerveau en Par- 
ticulier, in which they endeavoured, in a series of plain engravings, to repre 
sent the surfaces and internal arrangement of the Substance of the Brain. 
They have omitted, however, several important parts altogether; others are 
represented. very indistinctly; and there is scarcely a plate in the series, in 
which there are not considerable inaccuracies. 
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The surface of the Hippocampus in each Hemisphere, 1s 
formed of a layer of Orange-White Matter about a twen- 
tieth of an inch thick. This layer 1 is continuous on the inside, 
with the Tzenia Hippocampi, which is also composed entire- 
ly of Orange-White Matter; and both are connected above, 
with the Substance of the Fornix and Corpus Callosum. 
Under it, is a stratum a little thicker, of Greyish-Brown 
Matter, which beginning at the Indented Band, extends at 
first outwards, and then turning downwards and inwards, 
is continued into the Brown coating of the innermost Con- 
volution of the Middle Lobe. In the doubling of this last 
stratum, again, another layer of Orange-White Matter, thin- 
ner even than the first, is situated; and this may be traced, 
beyond the Indented Band, over the outer surface of the 
Brown coating of the Convolution just mentioned, where it 
gradually becomes thinner and darker in colour, and disap- 
pears. , 

The Colliculus, in the Posterior Lateral Part of the Cen- 
tral Fissure, is composed entirely of Orange-W hite Nervous 
Matter. 

The Septum Lucidum, consists of a thin lamina of 
Orange-White Matter, lined on each side, opposite the most 
convex part of the Corpora Striata, with a thin stratum of 
Greyish-Brown Matter. ‘The White middle stratum, is in 
general split into two layers towards the upper and fore- 
part, by a cavity or slit, close at all points, about a quarter 
of an inch in length, somewhat of a triangular shape, and 
placed exactly in the Median Plane. This cavity has been 
called, the Sinus of the Septum Lucidum*. What width 
it has in the natural state of the Brain, has not been ascer- 
tained ; but in most instances, it is found to contain a small 
quantity of a watery fluid. 

From the lower edge of the Septum Tamsin a band of 
Orange-White Matter extends downwards, on the inner sur- 


* Synonym. Lat. Fossa Sylvii. 
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face of the Anterior Lobe of each Hemisphere; forming a 
part of the perpendicular plane formerly described, as stretch- 
ing downwards from the inferior surface of the Corpus Cal- 
losum, towards the Commissure of the Tractus Optici. Hav- 
ing reached the lower margin of the Longitudinal Fissure, 
it turns outwards, and acquiring more and more of a Yellow- 
ish-White colour, extends as far nearly, as the Inner Lobule 
of the Middle Lobe. | 

Between this band and the cord prolonged from the An- 
terior Pillars of the Fornix into the Mamillary Eminence, 
there is a stratum of Greyish-Brown Matter, which is bound- 
ed above, by the Anterior Commissure of the Brain Proper, 
and attached below, to the Commissure of the 'Tractus Optici. 

The Anterior Commissure of the Brain Proper, is con- 
tinuous on each side with an Orange-Whiie cord, about an 
eighth of an inch in diameter, and an inch in length; which 
extends through the Corpus Striatum, first outwards and a 
little forwards, then downwards and a little outwards and 
backwards, and terminates in the stratum of Orange-White 
Matter which supplies the Convolutions of the Middle Lobe, 
close to the Inner Lobule of that Lobe. 

The Tractus Optici and their Commissure, are formed 
entirely of Orange-White Matter. 

The sides of the Infundibulum consist wholly of Gvasiste 
Brown Matter; and it is this Matter, which surrounds and 
conceals the prolongation from the Anterior Pillars of the 
Fornix into the Mammillary Eminences. 

The Mammillary Eminences are formed of Greyish-Brown 
Matter, surrounded completely by a layer, about a twen- 
tieth of an inch thick, of Orange-White Matter. It is to 
this White layer, that the prolongations from the Anterior 
Pillars of the Fornix already described, are attached. It 
sends off also from its upper surface, a cord about a sixth of 
an inch in diameter, which runs upwards and outwards into 
the Thalamus Opticus for the length of half an inch, de- 
scribing first a curve forwards and then backwards, and gar- 
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dually tapering to 4 point. The outer stratum of the Emi- 
nences is continued behind, into the White Matter of the 
Peduncles of the Brain Proper. 

The composition of the Pituitary Gland is peculiar, and 
requires to be farther investigated. It is a good deal firmer 
than the other parts of the Brain, and seems to be intersect- 
ed by a texture different from common Nervous Matter. 
When it is pressed between the fingers, the Nervous Matter 
appears as if it were forced out of a‘spunge. In general, 
two distinct masses may be perceived in it; one occupying 
the forepart, approaching rather to purple in its colour, and 
another behind, softer in its consistence and of a lighter hue. 

The Peduncles of the Brain Proper, are composed of 
Orange-White Matter, with a very slight intermixture of 
Greyish-Brown. This White Matter seems arrranged into 
very fine lamine and threads, which run upwards and a 
httle outwards, gently curved: towards the Median Plane. 

The Peduncles are continuous in each Hemisphere, with 
a stratum of Orange-White Matter, from a fourth to a fifth 
of an inch in thickness, which runs upwards and outwards 
external to the Thalamus Opticus, forming a gentle curve 
towards the Median Line; and then expands into an arch 
or vault, which penetrates through the middle of the Corpus 
Striatum frorn one end of it to the other, and at last joins 
the Central White Mass of the Convolutions, along the whole 
border of the Corpus Callosum. The concavity of this 
vault looks downwards and outwards, and as it follows the 
inclination of the Corpus Striatum, it is also arched from be- 
fore backwards. Its two anterior thirds nearly, are formed in- 
to large cords, by the interposition of strata of Greyish-Brown 
Matter, and all the cords extend outwards in the general 
direction of the vault. A number of fine threads too, of 
White Matter, may be seen, shooting from a variety of 
points on the superior surface of these cords, into the Grey- 
ish-Brown substance of the Corpus Striatum, and there gra- 
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dually disappearing without reaching its surface. The pos- 
terior third of this vault, is composed entirely of White Ner- 
vous Matter; but from the upper surface of this portion 
of it also, short and slender filaments are found extending, 
into the Brown Matter forming the posterior extremity of 
the Corpus Striatum. 

Immediately within the Peduncles of the Brain Proper, 
there is, on each side, a stratum about an eighth of an inch 
thick, of a very singular looking substance. In some spots 
it is almost as dark coloured as soot, in others, of a white 
and dark-brown hue. Its consistence too I think is firmer 
than the common Nervous Matter. It stretches across, with 
a slight concavity inwards, from the Anterior to the Poste- 
rior margin of each Peduncle; and corresponds exactly to 
the Peduncles in height *. 

In contact with this dark coloured substance on the fore- 
part, and nearer to the Median Line, there is, on each side, 
an oval nodule of Nervous Matter, in colour somewhat be- 
tween Wood-Brown and Yellowish-White, surrounded by 
a coating of Orange-White Matter. 

The substance immediately between and below these no- 
dules is chiefly Orange-White Matter; but towards the 
Median Plane, there is a slight intermixture of Greyish- 
Brown; and if the substance be divided symmetrically, by 
an incision parallel to, the Median Plane, the White Ner- 
vous Matter will appear on the surface of the section, in the 
form of fine lines running directly backwards. | 

The whole of that portion of the Brain Proper, which lies 
immediately behind the parts now described, may be regard- 
ed as belonging to the Corpora Bigemina. Both these pro- 
minences, together with their Lateral Ridges, are formed ex~ 
ternally of a thin layer of Yellowish-White Matter, which 


* Synonmys. Vice p’Azyr describes this substance under the name of 
Tache Noire, or Locus Niger Crurum Cerebri. 
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is continued across from the prominences on one side to 
those on the other, formmg the Connecting Plate of those 
Bodies and the Frenulum. But the surface of this Plate, 
and of the Corpora, looking towards the Aqueduct of 
Sytvivus, is lined with a fine coating of a matter having 
a somewhat redder hue. ‘The remaining parts of the Cor- 
pora Bigemina, appear to be composed of a substance inter- 
mediate in colour between Yellowish-White and Wood- 
Brown, and rather firmer in its consistence than common 
Nervous Matter. I have sometimes seen, running through 
the middle of this substance in the Upper Corpus Bigemi- 
num, a thin stratum of a paler coloured matter, which seemed 
to be continuous with the Posterior Commissure of the Brain 
Proper before, and formed a slight concavity downwards. 

Two white Laminz were formerly described (p. 97.) as 
connected with the base of the Pineal Gland ; an upper one, 
continued at each extremity into the ridges called the Pe- 
duncles of this Gland, and a lower, usually denommated 
the Posterior Commissure of the Brain Proper. Both of 
these are composed of Orange-White Matter. The latter 
extends outwards into the substance of the Thalamus Opti- 
cus, on each side, for about a twelfth of an inch. 

The Pineal Gland itself, is composed of two substances. 
The substance of which there is most, seems to be a spe+ 
cies of Brown Nervous Matter ; only it is softer im its con- 
sistence than that matter generally is: The other substance 
is in the form of small particles like grains of sand, very 
hard, semitransparent, of a yellowish colour, and varying a 
little in size, but never larger than the head of a pin. Some- 
times these particles are grouped together upon the upper 
surface of the Gland, close to its base, making a little Acer- 
vulus, as SoemMERRING * has called it; at other times they 
form a sort of chain or ridge along its margin; and at other 
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times again, they are irregularly scattered through its sub- 
stance. There is the greatest variety in their number. In 
two or three instances, after the strictest search, I have not 
been able to find more than a single particle within the 
whole Gland. The Specific Gravity of this sindy-look- 
ing matter seems considerable; it sinks to the bottom in 
water very quickly. Its chemical properties have not yet 
been satisfactorily ascertained ; but IT am inclined to think, 
from the following experiments, that it resembles Osseous 
Substance very closely. 

I. I placed two particles of it, of the largest size, on a 
red-hot iron plate ; ; and they both became brown immedi- 
diately, and then gradually black, emitting the smell of 
burnt horn. When exposed to a stronger heat they burnt, 
and left a pure white brittle residuum. 

2. I placed a large particle in the middle of a drop of 
pure Muriatic Acid, on a plate of glass. An immediate and 
pretty copious effervescence took place; and in the course 
of an hour, the whole particle had become soft, opaque, and 
slightly elastic, at the same time enlarging a little, and ac- 
quiring a paler hue. This soft residuum, when placed on 
a red-hot plate of iron, burnt completely away, emitting a 
smell of horn; and when a drop of pure Ammonia was added 
to the drop of Muriatic Acid in which the particle had been 
softened, a.thick white cloud was mmediately produced, 
exactly similar to that which is caused, by the same means, 
in Muriatie Acid in which a piece of Bone has been steeped. 

In these experiments, it is presumed that the soft resi- 
duum was similar to the Albuminous Part of Bone; that 
the effervescence was caused by Carbonic Acid; and that 
the white flaky precipitate, consisted of Phosphate of Lime. 

I have seen one instance, in which the Pineal Gland con- 
tained a sinus, such as SopmmERRING * has described, open- 
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ing at the base, between the two white Lamine already men- 
tioned ; and in two :nstances, I have found it quite hollow, 
and without any external orifice. 

In the Thalami Optici, there is an intermixture of White 
and Brown Nervous Matter, which it is very difficult to de- 
scribe. Each Thalamus, however, is surrounded at all 
points by a coating of Orange-White Matter. This coating 
is exceedingly thin, on the side which looks towards the 
Vertical Prolongation of the Central Fissure; so thin in- 
deed, that unless the Brain be examined in a very recent 
state, it may escape notice altogether; yet it seems to me to 
be a good deal tougher than the White Matter in other 
parts of the Brain. On the other surfaces of the Thalamus, 
the coating is considerably thicker, but not uniformly thick 
at all points; it 1s deepest where it forms the ridge called, 
the Peduncle of the Pineal Gland. Along the whole inner 
margin of the Corpus Striatum, it is connected with the 
stratum of Orange-White Matter already described as con- 
tinuous with the Peduncles of the Brain Proper; this stra- 
tum forming, ina manner, the boundary between the Tha- 
lamus and the Corpus Striatum. 

On the side of the Thalamus next the Median Plane, the 
thin covering of White Matter just described, is laid over 
a layer about a twelfth of an inch thick of Greyish-Brown 
Matter. It is this stratum, which, shining through the for- 
mer, gives the whole of this surface its dark colour; and it 
seems to be a portion of this too, which, continued into the 
corresponding part of the opposite Thalamus, forms what 
has been called the Commissure of the Thalami Optici. 

Under the superficial white covering in each of the Tu- 
bercles of the Thalami, there is a nodule of Nervous Mat- 
ter of a colour between Wood-Brown and Y ellowish-White. 

The Stratum of Orange-White Matter continued from 
the Peduncles of the Brain Proper, and bounding the Tha- 
Jami on the outside, sends off a great number of White la. 
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mine and threads into the substance of the Thalamus, 
where they gradually disappear. The inclination of these 
is chiefly from above downwards and inwards. ‘They are 
all as fine as hairs, and are separated from each other and 
surrounded, by Greyish-Brown Matter. None of them seem 
to reach the opposite side of the Thalamus; but vanish be- 
fore they get even to the layer of Brown Matter already 
described on that side. 

In the lowest part of the Thalamus, and about its mid- 
dle, above and to the outside of the nodule described p. 133, 
there is a similar nodule of Brown Matter, only a little 
larger, the white capsule of which below, forms the inferior 
boundary of the Thalamus. 

In addition to all these parts in the Thalami Optic: we 
have to remember that there is the White Cord described 
at p. 131, connected with the Mammillary Eminences. 

‘The Tzenia Semicircularis, consists of a ridge of Orange- 
White Matter, connected with the white covering of the 
Thalamus Opticus, and, by its anterior extremity, with the 
Anterior Pillar of the Fornix. This white ridge, however, 
towards the forepart, is always covered by a layer a twelfth 
or a tenth of an inch thick, of a semitransparent Greyish- 
Brown Matter. 

The whole superior surface of the Corpora Striata, seems 
to be covered with an extremely thin layer of Yellowish- 
White Matter, similar to that which lines the Median side 
of the Thalami Optici, and like it, a little tougher than the 
White Nervous Matter in other parts of the Brain. This 
coating is best seen in a section of the Corpus Striatum ; 
for it is so fine, that the Brown Matter underneath obscures 
it very much when viewed from above. 

Both the Corpora Geniculata, are composed of White 
and Brown Matter. The Outer Corpus Geniculatum con- 
tains a nucleus of Wood-Brown Matter, surrounded by a 
eovering about a thirtieth of an inch thick of Orange-White. 
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The Inner one incloses a similar nucleus, but it is consi- 
derably smaller and paler in éolour. 

Closely connected with the inferior surface of the White 
stratum, which is prolonged from the Peduncles of the Brain 
Proper on each side (see p. 132), there is a mass of a sub- 
stance, apparently composed of plates and fibres of Orange- 
White and Greyish-Brown Nervous Matter, intimately in- 
termixed and closely compacted. together. This mass éx- 
tends, from opposite the posterior margin of the Peduncles 
behind, to the Anterior Cominissure of the Brain before. 
The Tractus Opticus runs along its inferior surface, towards 
the Median Plane, and external to this, it is only separated 
from the Anterior Lateral Part of the Central Fissure, by a 
layer of Orange-White Matter, about a fortieth part of an 
inch in thickness. The laminew and filaments of Orange- 
White Matter which are found in this mass, have all a di- 
rection upwards and outwards, some on the forepart inclin- 
mg at the same time forwards, and others behind running 
backwards. Neither its anterior nor its posterior extremity, 
however, seems to contain any White Matter, but to consist 
of Nervous Matter, intermediate im colour between Wood- 
Brown and Yellowish-White. Its outer and upper surface 
too, which forms an arch convex outwards, is lined with a 
layer about a fortieth of an inch thick, of the same sort of 
Matter ; and corresponding in curvature and thickness ex- 
actly with this layer, but situated about a sixth of an inch 
farther inwards, there is another arched stratum of the 
same kind. In a transverse section of this part of the 
Brain, the cut edges of these two layers, have the appear- 
ance of concentric curved linés of a white colour. 

From the outer and upper surface of the mass just de- 
scribed, innumerable fine laminzw and fibres of Orange- 
White Matter, diverge into the Greyish-Brown Substance 
of that part of the Corpus Striatum, which lies under the 
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stratum described at p. 132, all at the same time inclining 
upwards and outwards. ‘They vary a good deal in their 
length, few or none of them penetrating entirely across 
the Corpus Striatum, but disappearmg gradually in its 
Brown Matter. The mass from which these fibres and 
plates are derived, and the portion of the Corpus Striatum 
into which they shoot, are easily distinguished from each 
other in a transverse section of the Hemisphere by their co- 
lour ; the former being considerably paler than the latter. 

The whole remaining parts of the Hemisphere, may be re- 
garded as forming a centre or nucleus, from which the White 
strata of all the Convolutions project, and which therefore; 
for the sake of brevity, I shall call the Central Mass of the 
- Convolutions. This Mass is connected all round with the 
Corpus Callosum, and with the prolongations from this bod y 
and from the Fornix, denominated the Hippocampus and the 
Colliculus. The stratum of white matter also, which 1s pro- 
longed from the Peduncles, and the cord called the Anterior 
Commissure of the Brain, are continued into it. The por- 
tion of it which supplies the Convolutions of the Posterior 
Part of the Anterior Lobe, sends down a straturn almost 
parallel to the Median Plane, and immediately on the out- 
side of the Corpus Striatum, to join the portion which sup- 
plies the Convolutions of the Middle Lobe. This stratuni 
is about. a sixth of an inch in thickness above and before, 
but nearly a quarter of an inch below and behind; and it 
is split throughout into two lammz by an intervening layer 
of Greyish-Brown Matter, which is the only portion of this 
kind of Matter which oécurs im the whole Central Mass of 
the Convolutions. It is from this stratum, that the small 
Convolutions situated at the bottom of the Fissure of 
Sy.vius, are supplied. 

The Lamine of the Cerebellum, like the Convolutioris of 
the Brain Proper, are all formed of a layer of Orangé- White 
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Matter, covered with a coating of Wood-Brown, from a tenth 
to a twelfth of an inch in thickness. 
It is necessary, before endeavouring to give a general idea 
of the Nervous Matter in the Annular Protuberance, to fix 
the limits of this Protuberance behind, a little more precisely. 
A. heart-shaped surface was formerly described when view- 
ing the Cerebellum from above, formed by the section which 
separates the Cerebellum from the Brain Proper. If a line 
be drawn, on each side, from the point of the receding angle 
which was taken notice of on that surface, backwards and 
outwards, to the groove which divides the Annular Protu- 
berance from the Pillar of the Vieussenian Valve, these two 
lines will mark the boundaries of the Protuberance on this 
surface behind. Again, if from this boundary above, a sec- 
tion be supposed to be made, downwards to the inferior mar- 
gin of the Protuberance, with the same degree of curvature 
nearly as the anterior surface of the Protuberance has, but 
curved in an opposite direction, all the parts cut off by this 
imaginary section before, may be regarded as belonging to 
the Annular Protuberance. : 
Now the Nervous Matter of this Pulses is chiefly 
if not entirely of the White kind; the quantity of Brown, I 
believe, will be found to be exceedingly small. The White 
Matter in it, however, is of two kinds; one sort appears 
Orange-White when divided vertically, but Greyish when 
cut in the horizontal direction; the other is Orange- 
White only in a horizontal section, and Greyish when divid- 
ed vertically. It is this dark colour of certain sections of 
the White Matter, I have no doubt, which has led: to the 
idea, that the Protuberance contains so _ a brepextign 
of Brown Matter. 
Of the kind of White Matter which appears. esr ti: in 
horizontal sections, there is, in the first place, a layer, vary- 
ing in thickness from a tenth to an eighth ofan ingh, which 
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covers the whole anterior surface of the Protuberance. 
Secondly, there is a stratum scarcely more than a fiftieth 
of an inch thick, which extends on the Median Plane from 
before backwards, and also from the top of the Protuber- 
ance to the bottom with a few interruptions, so that it di- 
vides the Protuberance symmetrically*. Thirdly, there 
are various laminz which run across from one side of the 
Protuberance to the other, intersecting the stratum last de- 
eribed, and having a slight convexity forwards. Some of 
these seem to extend from top to bottom of the Protuber- 
ance ; others are narrower and of various breadths. ‘They 
vary also in their thickness, some being as fine as a hair, 
others nearly an eighth of an inch thick ; and often the same 
stratum is thicker at one part than at another. ‘There are 
usually from ten to twelve of these, and one of them occu- 
pies exactly the place of the imaginary section, by which the 
Protuberance was bounded behind. Fourthly, various les- 
ser strata are seen running obliquely between these lami- 
nee, | 

The other kind of Matter, that which appears of an 
Orange-White colour when divided vertically, is arranged 
in plates or fibres which are much. more difficult to trace 
than those of the former. They all seem to arise, from a 
small mass or nucleus of the same kind of matter, occupy- 
ing the lowest part of the Protuberance on each side of 
the Median Line. From this they extend upwards and 
a little outwards; some towards the anterior part bending 
forwards in their course, like the strata of the former kind 
of matter; others towards the middle running almost di- 
rectly upwards; and others again, behind, forming a curve 
convex backwards. ‘They do not remain single throughout, 
however, but often split or subdivide into lesser plates or 
fibres, giving an appearance of ramification, in vertical slices 
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of the Protuberance. Whether there be any of them that 
do not reach the top of the Protuberance, but only pene- 
trate a certain way into it; or whether some do not begin 
at the top of the Protuberance and stretch only a certain 
distance downward; or lastly, whether there may not be 
some which are neither connected with the top nor bottom, 
I haye not yet been able to satisfy myself. I have never 
seen any of them situated nearer to the Median Plane than 
a tenth of an inch; so that they are completely divided in- 
to two sets, one on the right side and another on the left. 
Laterally, however, they extend as far as the outer boun- 
dary of the Protuberance. Some of them, particularly to- 
wards the lower part, and one close to the boundary of the 
Protuberance behind, seem to stretch from the outside in- 
wards in one continued plane; others are so narrow and so 
often interrupted, that they have more the appearance of 
fibres than strata. In point of thickness, those towards the 
forepart exceed the layers in the middle and behind; some 
of the former being a sixth of an inch thick nearly, while 
the middle ones are as thin as hairs, and those behind scarce- 
ly more than a fifteenth or a twelfth of an inch. 

These two kinds of White Matter are closely interwoven 
throughout the whole Protuberance ; and it is only at a very 
few points that there is any appearance of Brown Matter. 
Even in these few points, the quantity of it is so small, that 
it is just perceptible and no more. 

The substance immediately continuous with the Annular 
Protuberance behind, and forming the anterior surface of 
the Central Fissure of the Cerebellum, is composed of mat- 
ter which is rather Reddish-White than Yellowish-White. 
A plate of Yellowish-White matter, however, runs through 
it exactly in the Median Plane, continuous with the layer 
of White Matter, in the same situation, in the Annular Pro- 
tuberance. 
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The Pillars of the Vieussenian Valve, which are also con- 
tinuous with the Annular Protuberance, are formed entire- 
ly of Orange-White Matter, except a thin coating of Red- 
dish-White on the surface next the Central Fissure. 

The upper part of the Wipnegeniap Valve, consists of a plate 
thin covering of Reddish White. This covering is conti- 
nued down over the inner surface of the lower portion of 
the Valve, the outer surface of this portion being formed of 
a layer of Greyish-Brown Matter, divided into bands a as 
formerly described. 

In the angle between the anterior and posterior sides of 
the Central Fissure of the Cerebellum, close to its apex, 
there is a small portion of the same dark-coloured matter 
apparently, which is found on the inside of the Peduncles 
of the Brain Proper. It lies parallel to the edge of the F's- 
sure, and is usually from an eighth to a quarter of an inch 
long, and about a twentieth of an inch thick. A very thin 
stratum only of Reddish-White Matter separates it from the 
Fissure internally, and accordingly it is generally seen shin- 
ing through that stratum. This substance does not seem 
hitherto to have been taken notice of. 

The Peduncles of the Cerebellum consist of Orange- 
White Matter; and the Als of the Infertor Vermiform 
Process are composed entirely of the same substance. 

The whole remaining parts of the Cerebellum may be 
regarded as forming a Central mass from which all the La- 
mine derive their White Matter. When the whole of these 
Lamine are removed, this Central mass remains, somewhat 
of the form of the whole Cerebellum. It is symmetrical, its 
Median Plane corresponding to that of the Cerebellum, and 
it consists of two Lateral Parts, one on each side, anda 
Middle Part joming these together. 

Each of the Lateral Parts measures from before back- 
wards nearly an inch and a quarter, and is about the same 
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in breadth; but they are only from half an inch to three 
quarters of an inch thick before, which is their thickest part, 
and taper from this backwards, and on each side. On the 
forepart, they are connected with the Peduncles of the Ce- 
rebellum, and with the Pillars of the Vieussenian Valve ; 
and the Als of the Inferior Vermiform Process are attached 
to their lower surface. 

The Middle Part is continuous with the inner White stra~ 
tum of the Vieussenian Valve. It is about seven eighths of 
an inch in length, and about a quarter of an inch in breadth. 
In thickness it measures about a twelfth of an inch before, 
and tapers to nearly a fiftieth of an inch behind. 

The whole of the Central Mass is composed of Orange- 
White matter, except one portion in each Lateral Part. This 
portion is denominated the Corpus Dentatum*. It consists 
of a nucleus of Orange-White Matter, contained in a capsule 
of Wood-Brown Matter, not more than a fiftieth part of an 
inch in thickness. It varies in its dimensions a little; but in 
general it measures, from before backwards, from three 
quarters of an inch to an inch; from side to side, about half 
an inch or three quarters; and in heighth or thickness, from 
an eighth to a sixth of an inch in the middle, gradually ta- 
pering towards the edges. Its outline is sometimes qua- 
drangular, sometimes elliptical ; and it sends off a number of 
processes from its surface, so that in whatever direction it 
is divided, the outline of the section appears jagged or ser- 
rated, and hence has arisen the name of Corpus Dentatum. 
It is lodged in the substance of the Lateral Part of the Cen- 
tral Mass; its margin upon the inside, coming within a sixth 
of an inch of the inner boundary of this Part. On the fore- 
part, where it rests, as it were, on the roof of the Central 
Fissure of the Cerebellum, the lower part of its capsule seems 


™ Synonyms. Zat. Corpus Serratum. Fr. Corps Dentelé ou Rhomboidal ; 
Substance Rhomboidale; Noyau Central des Pédoncules. 


_ NERVOUS MATTER OF PARTICULAR PARTS. 145 


wanting altogether; so that at this point, the White Mat- 
ter forming its nucleus, is connected directly, with the White 
Matter belonging to the Pillar of the Vieussenian Valve on 
the same side. I have invariably found the nucleus of this 
body composed of pure Orange-White Matter, not differing 
in colour in the slightest degree from’ that of the Central 
Mass in general. Its Venous Vessels, however, are considera- 
bly larger than they are in this matter in other parts; and I 
have no doubt, that it has been the accidental tinge com- 
municated to it by the division of these Vessels, or by the 
transudation of Blood from them, which has led some Anato- 
mists, to describe the nucleus as being intermixed with Brown 
Matter. The capsule appears to differ, in no respect, from 
the Wood-Brown Matter found in other parts of the Brain, 
except that it is rather firmer in its consistence. 

Strata of Orange-White Matter arise from all parts of 
this Central Mass, except the portion of it which appears 
at the bottom of the Peduncular Fossze, and which has been 
already described as continuous with the Peduncles. Im- 
mediately on leaving the Central Mass, they are lined on 
each surface, with a Coating of Brown Matter. 

They may be divided into three orders. 

Those of the third order, or the Ternary Strata, are the 
smallest, being no where thicker than a bristle. They a- 
rise, in general, from Primary or Secondary Strata, but 
sometimes directly from the Central Mass. They are dis- 
tinguished from the others, by having their edges, as well as 
their surfaces, covered with Brown Matter, and so form the 
Lamine which are seen on the Cerebellum externally. 

Strata of the second order, or Secondary Strata, are such 
as arise from Primary Strata, and branch off into ‘Ternary 
ones. ‘They vary in their size, but are always at least dou- 
ble the thickness of the Ternary Strata, and seldom, on the 
other hand, exceed the sixteenth part of an inch, 
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Strata of the first order, or Primary Strata, are such as 
arise directly from the Central Mass, and either branch off 
into Ternary Strata alone, or both into Secondary and ‘Ter- 
nary. They occur of all sizes, from the thickness of the 
smallest Secondary ones, to nearly a quarter of an inch. 

It would be in vain to attempt describing all these Strata 
individually, and very useless if it could be done. They 
may be in part traced, externally, by means of the different 
Fissures on the surface of the Cerebellum. The shallow- 
est Fissures, those which separate the Lafnine from each 
other, correspond to the Ternary Strata ; the “next in point 
of depth, to the Secondary ; and the deepest of all, to the 
Primary ones. But this mode of tracing them is tedious 
and difficult, unless combined with sections of the Cerebel- 
lum. Every where, the different sets of Strata may be seen 
uniting with each other, Primary sometimes with Primary, 
at other times with Secondary or Ternary ; Secondary some- 
times with Secondary, at other times with Ternary, and so on. 
Some Strata are confined to the superior, some to the infe- 
rior surface of the Central Mass; others are placed chief- 
ly on its margin; and others again run obliquely from one 
surface to the other. All the Strata arising from the Mid- 
dle Part, are more or less intimately connected with those 
derived from tle Lateral Parts. 

A very good general idea of the situation, and connexions, 
and number of the Strata, may be obtained by the two fol- 
lowing sections of the Cerebellum. 

In the first place, by a section passing exactly through 
the Median Plane. The Middle Part of the Central Mass, 
and the Strata arising from it, when thus divided, resem- 
bles very closely the ramifications of a tree, and the appear- 
ance is usually denominated the Arbor Vite. From the up- 
per surface of the Middle Part in this Section, five or six 
Primary Strata are in general seen arising. ‘The most an- 
terior one, which arises close to the anterior margin, 1s about 
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half an inch in height, inclines upwards and forwards, rest- 
ing on the Vieussenian Valve, and divides into Ternary Stra- 
ta. The one behind this, is about the same height, has a 
slight inclination backwards, and divides into Secondary 
and ‘Ternary Strata, some of which extend forwards, others 
backwards, and others directly upwards. Behind this are 
two smaller Strata, the anterior one about a quarter of an 
inch long, and the posterior about a third, both inclining 
backwards, and in general dividing into Ternary, sometimes 
into Secondary Strata. Behind these, is a Stratum scarcely 
an eighth of an inch in length, which divides into two or 
three Secondary Strata, inclining a little backwards. Some- 
times, instead of this single Primary Stratum dividing into 
Secondary. ones, there are two or even three Primary Strata 
dividing into Ternary ones. Besides these Primary Strata, 
there are one or two Ternary, which arise directly from the 
upper surface of the Central Mass towards the middle. 
From the lower surface of the Middle Part of the Cen- 
tral Mass in this section, five Primary Strata are also in ge- 
neral seen arising. ‘The most anterior one is about an eighth 
of an inch long and very thin; it inclines forwards and a little 
downwards, and is continued over the upper surface of the 
Head of the Inferior Vermiform Process, and of course is 
connected laterally to the Wings of this Process. It thus 
forms the middle part of the floor of the Central Fissure of 
the Cerebellum, and sends off Secondary and Ternary Strata 
which supply the Head of the Inferior Vermiform Process 
alone. An eighth of an inch behind this, another Stratum 
arises, about a quarter of an inch in length, which inclines 
downwards and a little backwards, and dividing into Secon- 
dary and Ternary Strata, supplies the middle portion of the 
Inferior Vermiform Process. Immediately behind this, a 
Stratum arises, fully three quarters of an inch long, which 
inclining downwards and backwards, divides ito Secondary 
and ‘Ternary Strata, and supplies the posterior portion of 
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the same Process. Very often those two last appear as 
Secondary Strata, arising from a common Primary one 
scarcely more than a twelfth of an inch long. About half 
an inch farther back, is a Stratum about a quarter of an inch 
in length, which divides only into Ternary Strata; and im- 
mediately behind this, is the last Primary Stratum arising 
from this surface, about half an inch in length, inclining 
downwards and backwards, and dividing into Secondary 
and Ternary Strata. 

From this surface, also, two or three Ternary Strata are 
seen arising, generally about its middle. 

From the posterior margin of the Middle Part of the Cen- 
tral Mass, only one Stratum arises, and in this section it is 
divided exactly in the middle. It is sometimes a Primary 
Stratum, about a third of an inch long, projecting directly 
backwards in the same plane with the Middle Part itself, and 
sending off two or three very small Ternary Strata; at other 
times it is merely a Ternary Stratum about a sixth of an 
inch in length. | | 

Secondly, by a section begun on the superior surface of 
each Hemisphere, along a line running from the middle of 
its anterior to the middle of its posterior margin, and con- 
tinued perpendicularly downwards through the Hemisphere, 
so as to divide it into two parts nearly equal. 

From the superior surface of the Lateral Part of the Cen- 
tral Mass in this section, eight or nine Primary Strata are 
usually seen arising. Four, sometimes five, are in general 
found succeeding each other from before backwards, vary- 
ing in height from an eighth to a third of an inch, the first 
inclining forwards a little, the third and fourth a little back- 
wards, and the second stretching directly upwards; and di- 
viding, some into Ternary Strata alone, others both into Se- 
condary and Ternary. To these succeeds, immediately, a 
Stratum about an eighth of an inch in length and thickness, 
which divides into two Secondary Strata, each more than a 
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quarter of an inch in length, and having a gentle inclination 
backwards. Immediately behind this, are seen two thin 
Strata about a third of an inch in length each, which divide 
only into Ternary Strata; and to these succeeds the last 
Primary Stratum on this surface, which is more than an 
eighth of an inch thick, is inclined backwards and a little 
upwards, and divides immediately after its origi into Ter- 
nary and Secondary Strata. 

Besides these, there are also one or Two Ternary Strata 
seen arising from this surface. 

The Primary Strata which are seen arising from the in- 
ferior surface of the Central Mass, in this section, are in ge- 
neral five in number. The most anterior one is very slender, 
about a sixth of an inch in length, and inclined downwards 
and a little forwards in a curved direction, with the concavity 
backwards, and giving off only two or three Ternary Strata 
from its posterior surface. It is this Stratum which forms 
the anterior and superior surface of the Sub-peduncular Lo- 
bules, supplies the Lamineze of these Lobules, and is con- 
nected to the Wings of the Inferior Vermiform Process in- 
ternally. The Stratum immediately behind this, is a little 
thicker, about a quarter of an inch in length, inclined down- 
wards and a little forwards, and divides into Ternary Strata. 
To this succeeds a Stratum about a tenth of an inch thick, 
which after projecting downwards directly, for about an 
eighth of an inch, and giving off one or two Ternary Strata 
on each side, divides into two Secondary Strata, one of 
which inclines forwards a good deal, and the other a very 
little backwards. Behind this, a Stratum always thinner, 
sometimes longer, sometimes shorter arises, which inclines 
downwards and backwards, and divides into two Secondary 
Strata, both of which have an inclination backwards, but 
the anterior one less than the posterior. Lastly, to this 
succeeds a Stratum about an eighth of an inch thick, which 
projects backwards and a very little downwards for about a 
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fifth of an inch, sending off one or two Ternary Strata, from 
each surface, and then dividing into three Secondary Strata, 
the upper of which, stretches upwards a little, the lower a 
little downwards, and the middle almost horizontally back- 
wards. 

From the posterior margin of the Lateral Part of the 
Central Mass in this section, a single Ternary Stratum is in 
general seen arising. Sometimes, however, it is a small 
Primary one dividing into Ternary Strata. 


I covtp wish to have been able to have stated here, the 
results of some experiments, made with a view to ascertain 
what parts of the Brain are rendered fibrous by.coagulation ; 
and, if possible, to discover whether there be any uniform 
connection between the fibres of different parts, when the 
whole organ is coagulated. But I have still a good many 
trials to make, before I can be satisfied as to either of these 
points. 

It has been affirmed of late years, by some Continental 
Anatomists, that a regular system of fibres may be shewn, 
even in an uncoagulated Brain, merely by laceration with 
the handle ofa scalpel. This, however, I have always found 
to be impracticable*. I cannot help suspecting, therefore, 
that these authors have been deceived, as to this point. 


Havine thus described the Substance of the Brain, I pro- 
eced to its Membranes. 

These I consider as two in numbert-,, the Pia Mater}, and 
the Arachnord Membrane.§ 


* Rem, if I mistake not, found it so too. 

+ I exclude the Dura Mater here, because it seems a more natural ar- 
rangement, to regard it as forming a part of the sides or walls of the Cranium, 

{ Synonyms. Lat. Membrana Vasculosa; Meninx Interior, Fr. La 
Lame Interne de la Meningine. 

§ Synonyms. Jat, Meninx Media. Fr, La Lame Externe de la Ménin- 
gine. 
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The Pia Mater is the more internal of the two. It em- 
braces immediately the whole external surface of the Sub- 
stance of the Brain, and extends into certain parts of its 
Central Fissures. . 

It varies very much in thickness, and strength, and ge- 
neral appearance, in different parts. In some parts, it is 
more than an eighth of an inch in thickness, in others, thin- 
ner than the finest hair. In certain situations, it is as delicate 
almost as cob-web; in others, loose and spongy; and in 
others again, exceedingly dense and firm, although thin. In 
some parts, it looks like a very fine net-work; in others, it 
has all the appearance of a Membrane of very close texture. 

At most parts, its outer surface is so intimately united with 
the Arachnoid Membrane, that it is impossible to separate the 
one from the other without destroying both; but where this 
connexion is less intimate, the outer surface is in general 
pretty smooth. The internal surface, when the Membrane 
has been carefully peeled off from the Substance of the Brain, 
and then floated in water, is always hairy or villous. 

After a minute injection, it is difficult to perceive any 
thing in it but Bloodvessels, which are interwoven with 
each other in every direction ; and according to their num- 
ber, and the closeness with which they are compacted to- 
gether, seem to produce all the varieties in the thickness and 
density of the Membrane. I never could discover any ap-_ 
pearance of Absorbents or Nerves in it; nor so far as I know, 
have these been seen by others. At certain parts, there is occa- 
sionally an appearance of very fine, dense, white threads in it, 
particularly where it is least connected with the Arachnoid 
Membrane; but I am still uncertain, whether a very minute 
injection might not show these apparent fibres to be im re- 
ality Bloodvessels. Bicuat* says expressly, that it con- 
tains a very delicate, loose, transparent, Cellular Tissue, by 


* Anat. Descrip. III. p. 27. 
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which the Bloodvessels are bound together and interlaced ; 
but I have looked for this T%sswe in vain. m . 

All the Arterial Vessels which enter into the composition 
of this Membrane, seem destined ultimately to supply the 
Substance of the Brain, and this Substance appear's to de- 
rive Arterial Vessels from no other source. All the Veins 
too of the Pia Mater, are derived from the Substance of the 
Brain, and it seems to send all its Venous Vessels to this 
Membrane; so that we may regard the Pia Mater as a vas- 
cular covering, formed of Bloodvessels which are just about 
to penetrate the Nervous Matter of the Brain, and of Blood- 
vessels which have just emerged from it ; of Arteries, which 
by repeated ramifications, are preparing themselves to enter 
the Substance of this organ, (for we have already seen that 
this Substance contains only Vessels of small size,) and of 
Veins which after having come out of it, are uniting into 
larger trunks. 

In consequence of this, it will be found, that all the 
smaller, or Capillary, Arteries and Veins of the Pia Mater, 
are situated. towards that surface of the Membrane, which 
is nearest to the Substance of the Brain, and all the larger 
branches, in the parts placed at a greater distance from it, 
or more externally. It is chiefly the close intertexture of 
the former, which gives to the Pia Mater its Membran- 
ous form; the larger Vessels are not so closely interwoven, 
nor so firmly attached to each other. In by far the great- 
er number of parts, the delicate Arteries which penetrate 
the Substance of the Brain, and the Veins which come 
out, will be found entering and emerging at right angles 
to the surface of the part. This is easily seen in peeling 
off the Membranes from a recent Brain. In the angle be- 
tween the Pia Mater and the part of the Substance of the 
Brain which it covers, an immense number of very delicate, 
semitransparent, threads, will be observed, stretching from 
the one to the other; and these are the fine Bloodvessels 
drawn out of the soft Nervous Matter. The separation of 
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the Membrane from the Substance underneath, so as to shew 
this appearance, is facilitated, by previously plunging the 
Brain into any of these substances, which have the property 
of coagulating the Nervous Matter. ‘The increased consis- 
tence which the Matter thus acquires, renders it less apt 
to be lacerated, and the little Vessels themselves are, at 
same time, made a little stronger. There seems to be no 
other connexion, between the Substance of the Brain and 
the Pia Mater, than by these Vessels; and it is they which 
give to this Membrane its hairy or villous appearance, when 
floated in water after its separation. 

The portion of the Pia Mater which covers the Convolu- 
tions of the Brain Proper, presents the same general appear- 
ance over the whole of the Hemispheres. On the top or 
most external part of each Convolution, it is very thin, and 
inseparably connected with the Arachnoid Membrane. In 
the Fossa between the Convolutions, on the other hand, it 
is thick and loose in its texture. The prolongations which 
dip down between the Convolutions, are thickest towards the 
surface, and taper as they proceed towards the bottom of 
the Fosse. In most parts, the very opening of the Fosse, 
between the tops of the Convolutions, is occupied by a large 
Vein; and immediately over this, and closely connected to 
it, is the Arachnoid Membrane. 

Along the whole of that part of the Longitudinal Fissure, 
which is placed immediately below the anterior portion of 
the Corpus Callosum, the Convolutions of the opposite 
Hemispheres are joined together by Pia Mater, just as in- 
timately as two contiguous Convolutions are, in either He- 
misphere. There is a similar union also of the Convolutions 
in the same Fissure, immediately before the anterior extre-— 
mity of the Corpus Callosum, and above its two anterior 
thirds; but even in front, where the union is most extensive, » 
it does not reach farther from the bottom of the Fissure than 
half an inch at the utmost, and from this gradually tapers 
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as it proceeds backwards, until it ceases altogether, and the 
sides of the Fissure are entirely separated from each other, 
by a process of the Dura Mater afterwards to be described. 

The Anterior and Middle Lobes of each Hemisphere, are 
joined together by Pia Mater, along the whole extent of the 
Fissure of Syivius. 

The Pia Materwhich covers the Corpus Callosum on all its 
aspects, 1s the same with that which joins the opposite Hemi- 
spheres together along the Longitudinal Fissure, and which 
lines the Convolution resting on the lateral parts of this body. 

The parts situated between the Lobes of the two He- 
mispheres, in the basis of the Brain behind, are covered 
with Pia Mater which 1s continued from these Lobes. Here 
the Membrane is particularly dense and strong, having its 
outer layer composed of pretty large Arterial branches ; 
and along the whole of that hollow which is formed by the 
Peduncles of the Brain Proper, the Tractus Optici, and the 
Inner Lobules of the Middle Lobes, it is connected very 
loosely to the Arachnoid Membrane. 

A portion of the Pia Mater is prolonged into the Central 
Fissure of the Brain Proper, and is so attached to different 
parts of its surface, as to divide the cavity mto different com- 
partments, which have been called Ventricles. It consists of 
two parts, the Choroid Membrane* and the Choroid Plexus. 
The former is the portion of it which is immediately con- 
tinuous with the external Pia Mater, and adheres closely 
to the sides of the Central Fissure; the latter 1s its free 
border which, like a vascular fringe, projects into the cavi- 
ty of the Fissure. 

The Choroid Membrane may be traced entering the 
Fissure along the whole of its opening described at p. 95. 
One portion of it extends into the Middle Part of the Fissure, 
and another into the Anterior Lateral Part. The portion 
which is prolonged into the Middle Part, corresponds ex- 


* Synoyyms. Lat. Velum sive Plexus Choroideis Interpositus ; Rete Choroi- 
devm; Tela Choroidea; Rete Mirabile ; Expansio Reticularis. 
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actly in shape and dimensions to the Fornix. Behind, it is 
continuous with the Pia Mater covering the posterior ex- 
tremity of the Corpus Callosum, the Posterior Lobes of the 
Brain Proper, the Corpora Bigemina, and the Mons Cere- 
belli. By its superior surface, it is connected intimately, 
through the medium of very delicate Arteries and Veins, to 
the whole mferior surface of the Fornix. By its lower sur- 
face, it is attached in the same manner to the inner half of 
the upper surface of the Thalami Optici, being continued di- 
rectly from one Thalamus to the other, over the opening of 
the Vertical Prolongation of this part of the Central Fissure, 
and over the Pineal'Gland. The Pineal Gland, however, 
is further embraced by a doubling of this Membrane proper 
to itself. The attachment of the Membrane to the Thalami, 
is more intimate along its lateral margins than elsewhere; and 
it is this which gives rise to that appearance of a rough dia- 
gonal line taken notice of at p. 101, on the surface of the Tha- 
lami, when the Membrane is removed. The portion of the 
Choroid Membrane which extends into the Anterior Lateral 
Part of the Central Fissure, is continuous, behind and above, 
with the portion just described; and below, with the Pia 
Mater covering the posterior and inferior surface of the Tha- 
lami, the Corpora Geniculata, the posterior part of the Pe- 
duncles of the Bram Proper, and the Inner Convolution of 
the Middle Lobe. It is but a narrow strip, corresponding 
in length and breadth precisely to the 'Tzenia Hippocampi, 
between which and the Thalamus Opticus it is situated, and 
to each of which it is intimately attached by means of fine 
Bloodvessels. Both portions of the Choroid Membrane 
resemble the external Pia Mater in structure; being com- 
posed chiefly if not entirely of Bloodvessels. They form a 
web of which the texture is very close. Some of the Veins 
belonging to the middle portion of it, are of considerable 
size, and will afterwards be taken-notice of. In general too, 
there seems to be attached to the inferior surface of this por- 
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tion, immediately above the angular recess formed on each 
side by the Posterior Tubercle of the Thalamus and the 
Pineal Gland, a small fringe of the same kind of texture as 
the Choroid Plexus. Vice p’Azyr first observed this sub- 
stance, and he has called it the Plexus of the Pineal Gland*. 

The Choroid Plexus differs very much in appearance and 
structure from the Choroid Membrane. When the Cen- 
tral Fissure is laid open in a recent Brain, it is usually dis- — 
tinguished by its pink or bright red colour. When floated 
in water, it has a flocculent or downy appearance ; and some- 
times little cysts or vesicles are seen in it; though these are 
rather to be regarded as morbid appearances. Injections 
seem to show that it is chiefly composed of minute Arteries 
much convoluted; but Venous branches are very apparent 
in it also. It has no attachments but to the margin of 
the Choroid Membrane, to which it is joined merely by fine 
Bloodvessels. Beginning at the very apex of this Mem- 
brane, immediately under the Anterior Tubercles of the 
Thalami Optici, it runs backwards on each side external to 
the margin of the Fornix, and then forwards along the 
outer border of the Tenia Hippocampi, to the extremity of 
the Anterior Lateral Part of the Central Fissure. At its 
commencement above and before, it 1s seldom much broad- 
er than an eighth of an inch, but it enlarges as it proceeds 
backwards, so as to fill the whole of the hollow between the 
edge of the Fornix and the Corpus Striatum ; and when it 
descends into the Anterior Lateral Part, it is of sufficient 
size to cover the whole upper surface of the Hippocampus. 

The attachments of the Choroid Membrane to the Sub- 
stance of the Brain Proper, are so close, that the Central 
Fissure, before the removal of this Membrane, is a shut ca- 
vity, from which a fluid as thin even as water cannot es- 
cape to the surface of the Brain; and it is by means of the 


= 


* Traite d’Anatomie, p. 21. 
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same Membrane that this Fissure is divided into the com- 
partments called Ventricles. For as the portion of it which 
extends into the Middle Part of the Fissure, is attached in 
the closest manner to the Fornix above, and to the Thala- 
mi below, all communication between the two halves of this 
Part, or between its Vertical Prolongation and either half, 
under the Fornix, is completely cut off. It will be recol- 
lected too, that the two Anterior Prolongations of the Mid- 
dle Part of the Fissure, are separated from each other by the 
Septum Lucidum, which is impervious. So that the only com- 
munication subsisting in the recent Brain, between the oppo- 
site halves of the Fissure, or between these and the Vertical 
Prolongation, is by means of a small passage, which is left 
between the apex of the Choroid Membrane and the Ante- 
rior Pillars of the Fornix, and which leads also, to the ante- 
rior triangular opening of the Vertical Prolongation of the 
Fissure described at p. 98. This passage is never wanting ; 
it was known to many Anatomists prior to the time even of 
Hater, and has been described by W1nsLow*, under the 
name of the Antertor Common Hole. Ina lateral view, it ge- 
nerally appears about an eighth of an inch wide, and a sixth 
of an inch high. It is bounded above by the Apex of the 
Fornix, before by its Anterior Pillars, and behind by the 
anterior extremities of the Thalami Optici. 

In this manner the Central Fissure of the Brain Proper, ° 
is divided into three parts. The Vertical Prolongation 
forms what has been denominated the Middle Venirecle + ; 
and the remaining portion of the Middle Part, together with 
the two Lateral Parts on each side, form the two Lateral 


Ventricles, + Right and Left. Each Lateral Ventricle is de- 


* Anat. Expos. II. p..325. 
+ Synonyms. The Third Ventricle; the Anterior Ventricle. Fr. Ventricule 


des Couches Optiques. 
t Sywonyns. The Superior Ventricles ; the Anterior Ventricles. Lat. Ven- 


triculi Tricornes. 
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scribed as having three Horns; the Anterior Prolongation — 
of the Middle Part of the Fissure forms the Anterior Horn ; 
the Posterior Lateral Part of the Fissure, the Posterior 
Horn*; and the Anterior Lateral Part of the Fissure, the 
Inferior Horn. 

The Pia Mater embraces the Lamine of the Cerebellum, 
exactly in the same manner, as it does the Convolutions of 
the Brain Proper. It binds together the sides of the Semi- 
lunar Fossa, on the upper surface of the Cerebellum, and 
of the Peduncular Fossze on the lower surface ; and it unites 
the Inferior Vermiform Process to the Spinal Lobule and 
the Inferior Lobes, on each side. There is a small mass of 
a substance like the Choroid Plexus of the Brain Proper, 
only a little tenderer, which rests on the lower and anterior 
surface of the Sub-peduncular Lobules, without being at- 
tached to them, being connected with the parts more interi- 
orly situated; and there is a narrow fringe of the same 
kind of substance, affixed to the Head of the Inferior Ver- 
miform Process, and to the anterior margins of the Wings 
of this Process. 'The Pia Mater embracing the Annular 
Protuberance is denser and stronger than in any other part 
of the Brain; and here, as well as over the lateral and infe- 
rior surface of the Spinal Lobules, it is but very loosely con- 
nected to the Arachnoid Membrane. There is no prolon- 
gation of the Pia Mater into the Central Fissure of the Ce- 
rebellum. 

All the Arteries which are ramified throughout the Pia 
Mater, and consequently all the Arterial Vessels which are 
distributed throughout the substance of the Brain, are de- 
rived from the Jnternal Carotid, the Basilar, and the Ver- 
tebral Arteries. 

The Internal Caroted Artery, in each Hemisphere of the 
Brain, sends off the following branches. 1. The Commu- 


* Synonyms. Fr. Ancyroide; Cavité Digitale, 
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encating Branch, which arises from the Vessel immediately 
on the outside of the Commissure of the 'Tractus Optici, and 
running directly backwards, terminates in the Posterior Ar- 
tery of the Brain Proper. It sends off only very minute 
branches during its progress, and seldom exceeds a twelfth 
of an inch in diameter. 2. Two or three Capillary Branches 
to the Tractus Opticus andthe lower extremity of the Cho- 
roid Plexus. 3. 'The Anterior Artery of the Brain Proper *, 
which is one of the Vessels into which the Internal Carotid 
divides when it terminates. It is about a tenth of an inch 
in diameter generally, and immediately after its origin in- 
clines upwards and inwards in the form of a curve, anterior 
to the Commissure of the Tractus Opticus, and above the 
commencement of the Optic Nerve. It then penetrates into 
the Longitudinal Fissure between the Anterior Lobes, and 
ascending gradually, reaches the anterior Extremity of the 
Corpus Callosum, round which it turns, and then runs along, 
immediately above the superior surface of this body, until it 
terminates towards its posterior extremity. In its progress, 
it gives off branches to the Commissure of the Tractus Opti- 
ci, to the Origin of the Optic Nerve, to the root of the Ol- 
factory Nerve, and the oblong surface described p. 87. imme- 
diately behind this ; it then sends off a branch called Commu- 
nicating, about a sixth of an inch in length and a twelfth in 
diameter, which crosses the Longitudinal Fissure at right 
angles, and runs into the corresponding Artery of the oppo- 
site Hemisphere; and throughout the rest of its course, 
it sends ramifications of various sizes, in every direction, 
to the internal and inferior surfaces of the Anterior Lobe, 
to the two anterior thirds of the sides of the Longitudinal 
Fissure above the Corpus Callosum, and some twigs even 
emerge from this Fissure above, and anastomose with 
branches of the Sylvian Artery on the upper surface of the 


* Synonym. Lat. Arteria Callosa. 
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Hemisphere. 4. The Sylvian Artery *, which is the other 
Vessel into which the Internal Carotid divides at its termi- 
nation, and is a little larger than the former. Immediately 
after its origin, it melines directly outwards, and entering the 
inner and anterior extremity of the Fissure of Syivius, it 
runs along the whole of this Fissure, and terminates on the 
outer surface of the Posterior Lobe. During this course, it 
sends off branches, to the Pia Mater covering the oblong sur- 
face behind the origin of the Olfactory Nerve just alluded 
to; to the surface behind, of the Anterior Liobe; to the 
surfaces chiefly before, of the Middle Lobe; and some of 
its superior ramifications anastomose with branches of the | 
Anterior Artery towards the Longitudinal Fissure. 

The Basilar Artery is formed by the union of two other Ar- 
teries called Vertebral, a species of anastomosis which is very 
rare in the Arterial System. ‘The Artery begins generally 
about the lower margin of the Annular Protuberance, and 
running along the middle of the anterior surface of this pro- 
minence, in the depression described p. 112. under the name 
of the Basilar Furrow, terminates about its upper border. It 
is about an eighth of an inch in diameter generally; and, 
besides innumerable capillary branches to the Pia Mater 
covering the anterior surface of the Protuberance, it sends 
off during its progress the following Vessels of greater size. 
1. The two Small Inferior Cerebellar Arteries+, one to each 
side. These seldom arise exactly opposite to each other, 
but one generally comes off, close to the origin of the trunk, 
and the other about a quarter of an inch higher up. They 
rarely exceed the thirtieth or twenty-fifth part of an inch 
in diameter. | Each of them extends at first directly out- 
wards, and then inclining a little downwards, reaches the low- 
er border of the Peduncular Fossa, and runs along this, to- 


* Synonyms, . The Middle Cerebral Artery ; The External Branch of the 
Internal Carotid. 


+ Synonym. Jat. Ramus Cerebelli Inferior Alius. 
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wards the outer margin of the Cerebellum. In their course, 
they send many very minute Vessels, to the Pia Mater co- 
vering the parts over which they pass, and one pretty large 
one dips down into the Peduncular Fossa. 2. The two 
Superior Cerebellar Arteries, one on each side. 'These usu- 
ally come off from the trunk, opposite to each other, about 
a tenth of an inch from its upper extremity; and area 
little larger than the two last Vessels described. Each of 
them runs directly outwards, turns round the lateral bor- 
der of the Annular Protuberance, over the anterior extre- 
mity of the Peduncle of the Cerebellum, into the Semilu- 
nar Fossa, and then ascending, gets to the upper surface of 
the Cerebellum, and extends on this surface to the posterior 
margin, or even over it, so as to anastomose with branches 
of the Large Inferior Cerebellar Artery. In this course, it 
gives off numerous small twigs to the Pia Mater of the Pro- 
tuberance and Cerebellar Peduncules ; a branch of consider- 
able size*, which runs along the whole of the upper margin - 
of the Peduncular Fossa, and at last terminates on the outer 
part of the Inferior Lobes ; small twigs to the Choroid Mem- 
brane and to the Pia Mater of the Corpora Bigemina, and 
of the Vieussenian Valve and its Pillars; and numerous ra- 
mifications in every direction over the Lamine of the upper 
surface of the Cerebellum. 3. The two Posterior Arteries 
of the Brain Proper, one on each side. It is into these that 
the Basilar Artery divides when itterminates above. Each of 
them is about half the diameter of the Basilar Artery. They 
ascend at first in a curved direction upwards and outwards, 
_on the Protuberance; then leaving this prominence, they 
incline backwards upon the inferior surface of the Inferior 
Lobes of the Brain Proper, and terminate towards the pos- 
terior extremities of these Lobes. In their course they give 


* Synonyms. Lat. Ramus Cerebelli Anterior, Fr. Rameau du Pédun- 
cule du Cerveau, 
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off imumerable small twigs, to the Pia Mater lining the 
Triangular Furrow between the Peduncules of the Brain 
Proper; similar small branches to the Choroid Plexus in 
the Inferior Horns of the Lateral Ventricles ; a branch of 
considerable size, which turning backwards and upwards 
round the Peduncles of the Brain Proper, is ramified chief- 
ly on the Choroid Membrane and Plexus, and the Pia Ma- 
ter covering the Corpora Bigemina ; and numerous branches 
of various sizes, to the inferior surfaces of the Middle Lobes, 
and the inferior, inner, and outer surfaces of the Posterior 
Lobes. At about half an inch from their origin, they re- 
ceive the Communicating Branch of the Internal Carotid ; 
and thus by means of these Vessels, and of the Anterior Ar- 
teries of the Brain Proper with their Communicating Branch, 
an Arterial Circle is formed, which has been denominated 
the Circle of Writs. 

The Arteries of ‘the Pia Mater derived from the Verte- 
brals, are the two Large Inferior Cerebellar Arteries, one on 
each side. We shall have occasion to describe the origin of 
these, and their course with respect to the top of the Spmal 
Cord, afterwards. It is sufficient to observe here, that they 
join the Cerebellum generally towards the upper and outer 
part of the Spinal Lobules, and thence wind along the In- 
ferior Lobes, and the inferior. surface of the Pesterior 
Lobes. Besides the branches which they send outwards 
and backwards in this course, they supply all the parts in 
the Spinal Fossa, and in the Median Fossa which is conti- 
nuous with it. : 

The capillary Veins of the Brain, unite, in the Pia Ma- 
ter, into a series of Venous Trunks, all of which terminate 
in the Sinuses of the Dura Mater. : 

The small Veins from the upper, convex, surface, and the 
inner, flat, or median, surface, of each Hemisphere of the 
Brain Proper, and from the lower surface of each Anterior 
Lobe, usually unite into ten or twelve Venous Trunks, which 
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open into the Upper Median, or Longitudinal Sinus, of the 
Dura Mater. The course of these Veins is over the con- 
vex surface of the Hemispheres, towards their upper and 
inner margins, along which, they penetrate the Sinus. They 
occupy chiefly the tops of the Foss between the Convolu- 
tions, and at their entrance into the Sinus, have, most of 
them, a slight inclination forwards. Those in the middle 
incline most. They seldom or never correspond exactly, 
either in their course or their dimensions, in the opposite 
Hemispheres. They are small towards the Anterior Lobe, 
and largest about the middle of each Hemisphere. The 
largest is about a sixth of an inch in diameter, the smallest 
about a tenth. | 

The capillary Veins from the lower, anterior, and inner 
surfaces, of each of the Middle Lobes of the Brain Proper, 
usually unite into three or four small Trunks, which open, 
one of them sometimes into the anterior part of the Lateral 
Sinus of the Dura Mater on the corresponding side, the other 
two or three, always into the anterior part of the Cavernous 
Sinus. | is 

The capillary Veins from the lower surface of each Pos- 
terior Lobe of the Brain Proper, uniting with a few from 
the outer, convex, surface, of the same, form, in general, four 
small Trunks, which penetrate the upper side of the Late- 
ral Sinus of the Dura Mater, at equal distances from each 
other. 

The delicate Venous Vessels of the Choroid Membrane 
and Plexus, unite successively with each other, to form two 
Trunks, denominated the Galenian Veins. The general di- 
rection of these, is from the apex of the Choroid Membrane 
to its posterior margin, close to the Median Line. 'They 
form a part of this Membrane. They are both pretty near- 
ly of the same size ; and beginning small before, gradually 
enlarge as they proceed backwards, until, at their termina- 
tion, they are usually about an eighth of an inch in diame- 
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ter. ‘Towards the anterior part of the Membrane, they are 
closely in contact with each other; but behind, they sepa- 
rate to the distance of nearly half an inch, leaving a sort of 
island between them, and then coalesce as before. Their 
termination is in the Lower Median Sinus* of the Dura Ma- 
ter ; into which they open at its anterior extremity. Some- 
times, immediately before opening into the Sinus, they unite 
into one Vessel. 

The small veins from the superior surface of the Cere- 
bellum, form three or four Trunks of inconsiderable size, 
which inclining towards the Median Line and the Mons 
Cerebelli, open into the Lower Median Sinus also, pene- 
trating through its lower side. 

The capillary Venous Vessels on the inferior surface of 
the Cerebellum, unite, on each Hemisphere, into two or 
three Trunks, each scarcely more than a tenth of an inch 
in diameter. These incline backwards and outwards, and 
winding round the margin of the Cerebellum, ascend to- 
wards the Lateral Sinus of the Dura Mater, and penetrate 
into this Sinus, through its inferior parietes. 

All these Venous Vessels just described, are in eclibed 
easily distinguished in the recent Brain, in consequence of 
the quantity of Blood which is usually found collected in 
them, and the extreme delicacy of the Membranes with 
which they are embraced, and which they in part contribute 
to form. Their apparent size will vary according to the 
quantity of Blood with which they are distended; and this 
depends, partly, I believe, on accidental circumstances ac- 
companying the cessation of the Circulation, but chiefly, as 
I am convinced from many observations, upon the position 
which the Head is permitted to assume after Death, or dur- 
ing dissection. A minute injection of the Veins of the Pia 


“Synonyms. The Fourth Sinus: Fr, Le Sinus Droit. Lat. Torcular 
Herophili. 
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Mater, depending upon one or other of these causes, is every 
day erroneously set down, as an effect and indication of a 
previously inflamed state of that Membrane, or a morbid 
determination of Blood to the Vessels of the Brain in gene- 
ral. But the appearance of vascularity produced by in- 
flammation is very different from this; and topical conges- 
tions such as are here supposed, are no longer perceptible 
after the circulation has ceased. 

Along the whole of the upper and inner margin of each 
Hemisphere of the Brain Proper, there are usually found 
enveloped in the Pia Mater, clusters or patches of little soft 
bodies called Granulations*. ‘These are of a whitish or yel- 
lowish colour, about the size of the head of a pin, and sel- 
dom single, but joined together into groups, apparently, by 
the net-work of the Pia Mater. I have not been able to 
discover any thing relative to their intimate structure. They 
do not seem to be very vascular. They are disposed chiefly, 
around the extremities of the Veins, which have just been 
described, entering into the Longitudinal Sinus of the Dura 
Mater ; and are easily distinguished, through the Arachnoid 
Membrane, by their peculiar colour, when the Dura Mater 
is raised from the upper surface of the Brain. I have never 
seen them inany other region of the Brain Proper or Cere- 
bellum. The substances which Bicuar + has ranked along 
with them, in the Choroid Membrane and Choroid Plexus, 
and in the Pia Mater of the Spinal Fossa of the Cerebellum, 
seem to me to be of a different nature; they look like ten- 
der convolutions of Bloodvessels, and, therefore, I have spo- 
ken of them as Plexuses. 

The Arachnoid Membrane differs very much from the Pia 
Mater both in structure and distribution. Placed on the 
outside of this coat, 1t embraces only the more superficial 
parts of the external surface of the Brain. It neither dips 


* Synonym. Glands of Paccuiont. + Anatom. Descrip. II. p. 63. 
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down between the Convolutions of the Brain Proper or La- 
mine of the Cerebellum, nor penetrates into the Central 
Fissures; and it passes across all the larger Fosse between 
the Hemispheres and Lobes of the Brain, as soon as these 
Fosse cease to be occupied by projections of the Dura Mater 
or of the Cranium. At various parts, too, particularly at the 
Basis of the Brain, it is perforated for the transmission of 
Bloodvessels and Nerves. 

Bicuat * has described the Arachnoid Membrane as con- 
tinued from the outer surface of the Brain Proper into its 
Central Fissure. He says, it enters this Fissure, by a small 
opening just under the posterior extremities of the Corpus 
Callosum ; and that it immediately embraces the Choroid 
Membrane and Plexuses; lines the whole surface of the Ven- 
tricles in the form of a shut sac; and is then prolonged, 
through the Aqueduct of Syivius, into the Central Fissure 
of the Cerebellum. I have often sought, however, for this 
continuation, but in vain; and am rather inclined to suspect, 
that Bicuar has fallen into an error in this instance, from 
his eagerness to establish an analogy between the Arachnoid 
‘Membrane and those Membranes, in other parts of the Body, 
which are called Serous. I am even doubtful, whether 
there be any Membrane lining the Ventricles at all ; notwith- 
standing the minute description of a very delicate covering 
of this nature, which has lately been given, by the accurate 
and indefatigable WEnzELs +. It does not appear to me clear, 
that the substance they have described as a Membrane, is 
not merely a thin, dense, stratum of Nervous Matter. 

The Arachnoid Membrane, is, as its name imports, as 
thin as cobweb; dense, colourless, and almost perfectly 
transparent. Its outer surface is quite smooth; its inner 
more or less thready or flocculent, according to its connec- 
tion with the Pia Mater. 


* Anat. Descrip. IIL p. 51. + De Penit. Struct, &c. p. 80. 
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Nothing is known respecting its structure. I have never 
seen Bloodvessels in it, either in its healthy or diseased 
states, with or without injection; nor do I believe that they 
have yet been detected by any Anatomist. I have not at- 
tempted to inject its Absorbents, nor has any one, so far as 
I know, hitherto succeeded in demonstrating these, in a 
satisfactory manner. It is equally impracticable to demon- 
strate its Nerves. Brcwat* classes it with the Serous Mem- 
branes; and his reasons for this arrangement are certainly 
not without weight, in so far as they relate to its functions ; 
but the analogy between them, in point of structure, is far 
from having been established ; and as the classification of 
the Membranes and other Common Textures is, or ought to 
be, founded entirely on Anatomical characters, I prefer, in 
the meanwhile, to regarul the Arachnoid Membrane, as of a 
peculiar structure. : 

The connection betwixt this Membrane and the Pia Ma- 
ter is in most places very close, as we have already had oc- 
casion to remark when speaking of the latter; and yet it is 
impossible to discover any connecting medium between them, 
except Bloodvessels. Even where they are separated to a 
considerable distance from each other, the slender, white, 
filaments, which appear between them, may be only long 
and delicate ramifications of Arteries or Veins. 

Its particular distribution is easily described. It pas- 
ses accross from the top of one Convolution to another, 
adhering closely to the Pia Mater, over the whole outer 
and upper surface of each Hemisphere of the Brain Pro- 
per. _ Along the border of these Hemispheres, next the 
Longitudinal Fissure, it is perforated, at various points, by 
the Veins already described entering the Longitudinal Sinus 
of the Dura Mater. In the same manner it covers the Con- 
volutions on the sides of this Fissure, as far down as the 


* Anat. Descrip. III. p. 32. 
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Hemispheres remain separated by the Dura Mater, and un- 
connected by Pia Mater ; and then it passes across from the 
one Hemisphere to the other, being perforated immediately 

below the posterior extremity of the Corpus Callosum by 
_ the Galenian Veins. It has a similar distribution on the Con- 
volutions of the basis of the Brain Proper. It does not line 
the furrow in which the Olfactory Nerve lies, but passes 
over that Nerve, as will afterwards be more particularly men- 
tioned. It stretches across the Fissure of Sytvius, where 
that Fissure ceases to have its sides united by Pia Mater. 
In the hollow formed by the Anterior Lobes before, just 
where the Olfactory Nerves arise, by the Middle Lobes on 
each side, and by the Peduncles of the Brain Proper and An- 
nular Protuberance of the Cerebellum behind, it is separated. 
to a considerable distance from the Pia Mater ; and is perfor- 
ated, on each side, by the Optic and Oculo-Motor Nerves, and. 
the Internal Carotid Artery, and in the middle, by the ex- 
tremity of the Infundibulum. It is continued down from the 
inner and posterior border of the Middle Lobes of the Brain 
Proper, and the posterior extremity of the Corpus Callosum, 
to the upper surface of the Cerebellum. It 1s spread over 
the Lamine on this surface, just as it is over the Convolu- 
tions of the Brain Proper, and is equally closely connected. 
to the Pia Mater. On the anterior surface of the Annular 
Protuberance, it is but loosely attached to the Pia Mater, 
so that here, it may be raised up from that Membrane, to 
a considerable extent, merely by inflation with the blow- 
pipe; or it may be dissected off almost entire, by cutting 
carefully across those filamentous productions which stretch 
between them, It is perforated, at the junction of the Pe- 
duncles of the Bram Proper with the Protuberance, by the 
Pathetic Nerves; at the lateral parts of the Protuberance, 
by the Trigeminal Nerves; and towards its lower and middle 
part, by the Oculo-Abductor Nerves. From the Protube- 
rance, it is continued over the Peduncular Fossa laterally, 
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across which it is laid rather loosely; and is perforated, 
towards the inside, by the Facial, Auditory, Glossopha- 
ryngeal, Gastropulmonary, and Accessory Nerves. It is 
still more loosely attached to the outer and lower part of the 
Spinal Lobule, than to any other part of the Brain. From 
these Lobules, it is continued across to the top of the Spi- 
nal Cord, where it is afterwards to be described ; conse- 
quently, it does not line any part of the Spinal Fossa, nor 
the anterior part of the Median Fossa of the Cerebellum. 


Sucu is the Anatomy of the Brain in the Adult Male ; 
and so far as has yet been ascertained, it seems to be precise- 
ly the same in the Adult Female. Slight differences in the 
size, and shape, of this organ, have been asserted by some, 
to be perceptible in the two sexes; but these have not been 
satisfactorily established. 


Axmost all that is at present known respecting the Ana- 
tomy of the Brain, before and after Maturity, has been as- 
certained by the ingenuity and industry of the Wenzz.s. 
Anatomical writings, previously to the appearance of their 
work*, contained little relative to this subject, that could be 
relied on. 

Their observations on the dimensions of the Brain at dif 
ferent periods of Life, are particulary interesting. ‘They 


* De Penitior. Struct. &c. This is the best and most original book on the 
Structure of the Brain, that has appeared for more thana century. The au- 
thors seem to have laboured unremittingly at the subject, for upwards of twelve 
years, and to have enjoyed the most ample opportunities for observation, dur- 
ing the whole of that period. On comparing many of their descriptions with 
nature, I have found them so exact, that I am‘%disposed to place the utmost 
reliance on the accuracy of their remarks in general. Iregret exceedingly, 
that many of the preceding pages were printed, before I had become aware 
of the valuable matter which their volume contains. 1 should gladly have 
availed myself of their observations on the Pineal Gland, the Pituitary Gland, 
the Sinus of the Septum Lucidum, and the Choroid Plexus. 
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are the result of an immense number of measurements of 
this organ, made apparently with the utmost accuracy, and 
with every attention to the usual sources of fallacy, in ex- 
periments of this nature. 

According to them, the total length of the Brain Proper, 
three months after Conception, is an inch and three lines ; 
at Birth, four inches and two lines ; and at the seventh year, 
and from the seventh to the eightieth, between six and seven 
inches. ‘The total breadth of the Brain Proper, three months 
after Conception, is an inch and one line; at Birth, from 
three inches and eight lines, to four inches and six lines ; 
and at the seventh year, and from the seventh to the eight- 
ieth, from five inches, to six inches and five lines. It ap- 
pears, therefore, that the Brain Proper, increases rather more 
in length and breadth during the six months immediately 
preceding Birth, than during the first seven years after 
Birth ; that these dimensions arrive at their maximum at 
the age of seven; and that they suffer no change during 
the whole of after Life *. 

The total length of the Cerebellum at the third month 
after Conception, they found to be four lines; at Birth, an 
inch and six or eight lines ; at the seventh year, and during 
the whole of after Life, two inches and from two to eight 
lines +. Its total breadth at the third month after Concep- 
tion, was seven lines; at Birth, from two inches, to two in- | 
ches and six lines; and at the seventh year, and during the 
remainder of Life, from three inches and nine lines, to four 
inches and four lines. The absolute increase, therefore, of 
the Cerebellum, as well as of the Brain Proper, in both di- 
mensions, 1s greater during the six months preceding Birth, 
than the seven years immediately succeeding it; at the 
seventh year the length and breadth have arrived at their 


* De Penitior, &c. p. 295, 254. 
+ In this measurement, I presume, the Annular Protuberance is excluded. 


ACCORDING TO AGE. 171 


maximum ; and during the remainder of Life, these dimen- 
sions neither increase nor diminish*, 

The WeEnzets have given, also, a minute detail of the 
average dimensions of each particular part of the Brain, at 
various periods, from the third month after Conception, till 
the eightieth year +. The length of this description, how- 
ever, will hardly permit me, on the present occasion, to do 
more than refer to it. 

The Convolutions of the Brain Proper, begin to be form- 
ed, only about the third month after Conception. At this 
period, they are mere superficial depressions and prominen- 
ces. They appear first on the Middle and Posterior Lobes, 
and extend to the Anterior. At the fifth month, they are 
still indistinct ; but at the seventh, they are strong and well 
marked. After this, they become gradually larger, in pro- 
portion to the age of the Foetus and of the Child f. 

There is no Acervulus on the Pineal Gland, before Birth. 
A soft, glutinous, substance, which may perhaps be regarded 
as its rudiments, sometimes appears in its place before the 
seventh year; but a perfect Acervulus is never found un- 
til this period. From the seventh to the sixtieth year, the 
number of grains in the Acervulus seems to increase ; and 
after this, rather to diminish § . 

The Laminz of the Cerebellum are developed a good 
deal earlier than the Convolutions of the Brain Proper. In 
an Embryo of five months, they are very distinct and regu- 
lar, and separated by deep fissures |}. . 

The general result of their investigations is, that some 
parts of the Brain increase mést in size before Birth, others 
between Birth and the seventh year; but that all parts of 


* De Penitior. &c. p. 325, 253, 254. 
-+- Same book, p. 249. : 

{ Same book, p. 296. 

§ Same book, p. 315. 

|| Same book, p. 324. 
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this organ have acquired, at the seventh year, their full di- 
mensions, and suffer no alteration in this respect after- 
wards *. | 

With regard to the weight of the Brain, they observe, 
that this is difficult to be ascertained in the Embryo prior 
to the fifth month, as the organ is so soft as not to be easily 
extracted entire. 

The following, however, is part of a Table+, in which 
they have exhibited the weight of the whole Brain, of the 
Brain Proper, and of the Cerebellum, and the ratio of the 
two last to each other, as it was ascertained in nineteen dif- 
ferent instances, at various periods, from the fifth month 
after Conception to the eighty-first year. 


Weight of | Weight of Weicht of Ratio of Brain 
Age. Whole | Brain Pro- Ode A uy Proper to Ce- 
Brain. per. enema! rebellum. 


5 months after Grains. | Grains. | Grains. 


Conception. 720 683 37 1835: 1 
At Birth 6150 5700 450: }12 4:1 
3d year 15240 | 13380 |. 1860 Tar:1 
5th 20250. | 17760 | 2490 | aah AD 
25th —— 22200 | 19500 2700 (he | 
46th —— 20490 | 18060 | 2430 73331 
8ist —— 23970 | 21210 | 2760 7 Soest] 


The general result of their experiments relative to this 
subject is, 1. That the weight of the whole Brain, most com- 
monly arrives at its maximum, at the age of three years, and 
remains without diminution the whole of after Life; the maxi- 
mum being in general from 20000 to22000 grains, and seldom 
exceeding 24000; 2. That the weight of the Brain Proper, at 
the age of three years, does not in general exceed 21000, nor 
that of the Cerebellum 2000 grains, the weight of the former 


* De Penitior, &c. p. 254. + Same book, Tab. Tert, 
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being usually from 18000 to 20000 grains; and that these 
two parts preserve the same weight for the remainder of Life ; 
3. That the younger the Foetus, the greater the ratio of the 
weight of the Brain Proper to that of the Cerebellum; that 
the nearer the Foetus approaches the Period of Birth, the 
more slowly is the ratio of the weight of the Brain Proper 
to the Cerebellum diminished ; that this ratio, at the age of 
three years, is usually about 7 to 1; and that it remains the 
same ever after *. 

SoEMMERRING +, Brcnar }, andthe WENzELs §, agree in 
stating, that the Nervous Matter of the Brain, in an Em- 
bryo of five or six months, is almost fluid; and that it gra- 
dually increases in consistence, with the age of the subject ; 
so that it is always firmest in those who are most advanced 
in years. 

The WeEwnzeEts have subjected the Nervous Matter of 
the Brain at Birth, to examination with the microscope, and 
have found it to be composed of Globules, differing from 
those in the Adult, only in size||. 

According to Bicuat 4, the Nervous Matter of the Brain, 
in the Foetus, is dissolved with great facility by the Caustic 
Alkali. The first effect of this substance upon it, is to 
change it into a viscid, transparent, reddish matter, capable 
of being drawn out into threads like White of Ege; it then 
dissolves it entirely. Acids coagulate the Nervous Matter, 
he also found, as in the Adult, but they do not render it 
so hard. 

In the Brain of an Embryo of three months, the Wrv- 
ZELS** found the whole Substance of a pearly colour, with- 
out any appearance of Brown Nervous Matter. The Brown 


* De Penitior, &c. p. 265. 296, + De Corp. Hum. Fab. iv. p. 41, 
} Anat. Descrip. III. p. 136, § De Penitior, &c. p. 293. 
\| De Penitior, &c. p. 294. q Anat. Gener. I. p. 200. 


** Same book, p. 299. 
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Matter was equally imperceptible in an Embryo of five 

months. At these early periods, they found the White Neér- 

vous Matter very vascular. In a child at Birth they observ- 
ed, that the White Nervous Matter was reddish from the 
number of its Vessels, and the Brown was very pale. In an 
infant of eight weeks, they perceived the two kinds of Mat- 
ter, but the difference between them was very slight. Their: 
observations on this Matter in old age, correspond with those 
of other Anatomists; both species of it become darker in 
colour, but the Brown in particular, in proportion as the 
individual advances in years. 

They have entered into some very minute details, as to 
the state of the Nervous Matter, in different portions of the 
Brain, at different periods of Life; but for these, I must 
refer the reader to the work itself *. 

On the subject of the Granulations of the Pia Mater, 
they observe, that there is not the slightest appearance of 
these bodies previous to Birth. They are generally found 
between birth and the seventh year, though there are al- 
ways fewer of them at this period than inthe Adult. When 
they happened to be wanting altogether, which, however, 
is very seldom, the deficiency generally occurs -before the 
third year +. 


OF THE SPINAL CORD]. 


From a few measurements which I have made of this 
proiongation, I am inclined to think, that its length, in a 
a person of the average stature, is generally about thirty 
inches. Its thickness 1s different at different parts; but it 


* De Penitior, &c. p. 300. 326. ‘+ Same book, &c. p. 290, 
~ Synonyms. Spinal Marrow. Fy. Le Prolongement Rachidien. 
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is scarcely an inch thick even where it is thickest, and its 
diameter at the slenderest part, is usually a little less than 
half an inch. 

I have made no trials of its weight, but according to 
CuHaussiEr *, it is from about a nineteenth to a twenty-fifth 
of the whole Brain, 

Like the Brain, it consists of a peculiar Substance em- 
braced by Membranes. ach of these I shall consider se- 
parately. 


Tur Substance of the Cord does not occupy its whole 
Jength, but is shorter by about nine inches. 

It may be divided into three portions. The first, may 
be called the Top of the Cord, or the Cranial Portion}, as 
it is contained entirely within the cavity of the Cranium. 
It extends, from the Annular Protuberance of the Cerebel- 
lum, downwards, for about an inch; and is thicker above 
than below. Its transverse diameter at the upper part, is 
usually about seven eighths of an inch, and its diameter 
from before backwards about three quarters of an inch ; 
while both these diameters below, are only about four tenths 
of an inch. . The surface of the section, by which it 1s sepa- 
rated from the Cerebellum, exhibits precisely the same ap- 
pearances as the corresponding surface of the Annular Pro- 
tuberance described p. 113. 

The second part, I shall call the Cervical Portion of the 
Cord, because it is lodged in the Cervical region of the Spi- 
nal Canal. Its length is about five inches. Its transverse 
diameter above, is about four tenths of an inch, but it gra- 
dually enlarges to six tenths of an inch, as it extends down- 


* Exposit. Sommaire, p. 119. 
+ Synonyms. Lat. Medulla Obloagata; Principium Medulle Spinalis ; 
Pars Cephalica Medulle Spinalis. Fr. Le Bulbe Rachidien 
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wards. ‘The diameter from before backwards is also about 
four tenths of an inch at the upper part, but rather dimi- 
nishes than increases below. ear 

The remaining part of the Cord may be denominated the 
Dorsal Portion, as it is contained chiefly in the Dorsal Re- 
gion of the Spinal Canal. It is generally about fifteen in- 
ches in length. ‘The upper part of it gradually tapers and 
becomes cylindrical as it descends, its diameter below being 
only about four tenths of an inch. Its middle part remains 
cylindrical, but is even a little narrower than the former. 
Its lower part widens out a little, at first, in its transverse 
diameter, and then gradually tapers to a pomt. I have 
never, seen this portion, however, so large as the Cervical 
Portion ; nor have I ever observed that double swelling at 
its tapering extremity, which SopmmErrrne* and some 
other Anatomists have described. 

The Spinal Cord is perfectly symmetrical in the longitu- 
dinal direction, from before backwards ; consequently it is 
divisible into Right and Left Halves. 

A fissure runs along each surface of it, from one extre- 
mity to the other, exactly on the Median Line. These are 
called the Anterior and Posterior, Median Fissures of the 
Cord. The Anterior Fissure begins above, at a little tri- 
angular pit, just under the middle of the lower margin of the 
Annular Protuberance of the Cerebellum; the Posterior, 
is continuous with the groove described p. 120, on the an- 
terior side of the Central Fissure of the Cerebellum. Both 
Fissures are widest and deepest in the Top of the Cord; 
where, in truth, from the convexity of the parts on each 
side of them, they form rather Furrows than Fissures. 
Their depth here, however, even at the deepest part, does 
not exceed an eighth of an inch. In the other portions of 
the Cord, they .are as narrow asa hair; and I am very 


* De Corp. Hum. Fab. IV. p. 75. 
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doubtful, whether they are even the sixtieth part of an 
inch deep. I suspect, that in examining these Fissures in 
_ general, they have been made to appear deeper than they 
really are, from the laceration of part of the Substance of the 
Cord ; this, however, is a point to be investigated. 

Just where the Top of the Cord joins the Cervical Por- 
tion, the Anterior Median Fissure is interrupted or crossed, 
by two or three ridges, varying a little in their shape and 
size, but seldom exceeding a twelfth of an inch in diameter, 
which run, with a slight obliquity downwards, from one 
side of the Cord to the other. These ridges would hardly 
have been worthy of particular notice, were it not for the 
absurd theories, with which they have often been connected 
in physiological writings. | 

T have never observed the slightest appearance of a La- 
teral Furrow in the Spinal Cord, dividing each half of it into 
anterior and posterior portions, such as SoeMMERRING” and. 
PortaL+, and several Anatomists prior to them have de- 
scribed. I am confident, therefore, that if it ever exists, it 
is by no means a constant appearance. 

The colour of the Cervical and Dorsal Portions of the 
Cord, is Orange-White throughout. 

The upper portion of the Top of the Cord exhibits three 
Eminences on each side, exactly similar to each other. 

The first 1s situated close to the Anterior Median Fissure, 
forming one side of it. It is about half an inch long, and a 
quarter of an inch broad; and as its breadth is uniform 
throughout, without the slightest appearance of tapering, 
I prefer to call it the Oblong Eminence, instead of the Corpus 
Pyramadalet, which it is often denominated. It is continuous 
above, with the Annular Protuberance of the Cerebellum ; 


*. De Corp. Hum. Fab. IV. p. 78. 

+ Cours d’Anatomie. IV. p. 62. 

¢ Synonyms. Fr. Les Corps Pyramidaux Anterieures; Bandes Medul- 
laires. 
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but the lower margin of the Protuberance, projects farther 
forwards than it does, and consequently there is a pretty 
deep groove between them. Its colour is Orange-White. 

Exterior to the Oblong Eminences, on each side, is the 
Oval Eminence*, of an Orange-White colour also. ‘The 
long diameter of this, is about half an inch, and its short 
one, about a quarter ; its elevation being nearly a tenth of 
an inch. It looks outwards and forwards; and the groove 
between it and the lower border of the Annular Protuber- 
ance, is still deeper than that between this Protuberance 
and the Oblong Eminence. _ I observe, however, that there 
is considerable variety in the depth of this Fossa, depending 
on varieties in the projection of the two prominences be- 
tween which it lies. 

Behind the Oval Eminences and exterior to them, and oc- 
cupying the whole of the remaining part of the Cord, round 
to the Posterior Median Fissure, there is an Eminence, on 
each side, which I should be disposed to call the Peduncle of 
the Spimal Cord}. It is about half an inch long, three 
eighths of an inch broad, and between two and three eighths 
of an inch high at the upper part, but falling gradually 
lower, towards its inferior extremity. Its posterior surface 
is slightly concave for a short way from the Median Fissure 
outwards; and this concave part, from being about four 
tenths of an inch wide above, gradually tapers to a point 
below. Consequently, when these surfaces in both Pe- 
duncles are joined together, they form a T'riangular Fossa} 
in the Top of the Cord, the basis of which is turned up- 


® Synonyms. Lat. Corpus Olivare ; Corpus Pyramidale Anticum Later- 
ale. 

+ Synonyms. Lat. Processus Restiformis ; Processus a Cerebello ad Me- 
dullam Spinalem; Corpus Pyramidale Posterius. Fr. Colonne eu Pedoncule 
de la Moélle Alongée; Colonne Inférieure du Cervelet. 

} Synonyms. Jat. Calamus Scriptorius. 7. Sillon du Ventricule du 
Cervelet ; La Fossette Anguleuse. 
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wards, and the apex downwards, with the Posterior Median 
Fissure running exactly through its middle. 

On the surface of this Fossa, there are two things to be 
particularly attended to. 1. There is a narrow space, dis- 
tinguished by its darker colour, which diverges from the 
apex of the Fossa on each side, and extending upwards, 
tapers to a point within a fifth of an inch of the base of the 
Fossa. The colour of this space is Yellowish-White with 
a mixture of-Red, sometimes Greyish-White, while the co- 
lour of the surrounding parts is Yellowish-White. 2. Se- 
‘veral small ridges, very gently elevated, and of an Orange- 
White colour, are generally seen extending, from the Pos- 
terior Median Fissure on each side, nearly parallel to the 
base of the Fossa, outwards to its lateral margm. Some- 
times, however, these White Ridges, are wanting on one side 
of the Fossa, sometimes on both ; and even when present, 
the observations of Procuaska* and the Wrnzets+ have 
abundantly established that there is the greatest variety in 
their number, breadth, and distribution. ‘They vary in 
number from one to ten or even more ; and in point of size, 
from the breadth of a hair, to the twentieth of an inch. 
Sometimes they keep quite distinct from each other, in their 
progress outwards from the Median Fissure; sometimes 
two or more run together. Sometimes one or two of them, 
sometimes the whole, terminate before they reach the outer 
border of the Fossa. Occasionally, some of those on one 
side, appear to be continuous, at the Median Fissure, with 
those on the other. Not unfrequently, too, one of them 
may be seen beginning at a little distance from the Fissure, 
and instead of running outwards to the margin of the same 
side, crossing the Fissure, and joining the Ridges of the op- 
posite side. Some of them are much more inclined upwards 


* Oper. Min. Pars. I. p. 388. 
+ De Penitior, &c, p. 169. 
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than others, in particular instances ; and sometimes the incli- 
nation of the upper Ridges is so great, that they stretch into 
the Central Fissure of the Cerebellum. The Ridges on 
the opposite sides are seldom or never exactly alike. 

The Peduncles of the Cord on each side, form, on the 
forepart, a deep Triangular Pit with the Oval Eminences, 
the lower border of the Annular Protuberance, and the in- 
ferior margin of the Peduncles of the Cerebellum; and 
from this Pit, a slightly convex space extends downwards 
and backwards, narrow at first and widening as it proceeds, 
which separates the remaining part of the Peduncles of the 
Cord from the Oval Eminences. | 

In describing the lower surface of the Peduncles of the 
Cerebellum, I had occasion to take notice of a white ridge 
upon it, running backwards and inwards, from the origin of 
the Auditory Nerve. From the inner extremity of this 
ridge, a Ridge of a Greyish-Brown colour, is almost always 
found running round the top of the Peduncle of the Spinal 
Cord, close to its connection with the Cerebellum, and ter- 
minating at the angle at the base of the Triangular Fossa®. 
I have found this Ridge once wanting on the right side in 
an Adult Male, and the WENzELs once found it wanting 
in an Adult Female on the left side; but it would appear 
from their observations, that the cases in which such de- 
ficiency occurs, are exceedingly few. It is about at welfth 
of an inch broad, but generally a little broader at its anterior 
than its posterior extremity. It varies a good deal in its 
height, being sometimes nearly a twelfth of an inch high, 


* ProcHaska seems entitled to the merit of having first taken notice of these 
ridges ; although he has described and represented them but very imperfcetly. 
Oper. Min. Pars. I. p. 391. 

The Wenzzts have left nothing to investigate with respect to them; and 
they have accompanied their copious description with several good engravings, 
De Penitior. Struct. &c. p. 183. It is only to be regretted, that none of these 
engravings represent the ridges throughout the whole of their course. 
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at other times just perceptible and no more. The WenzeExs 
examined the Brains of fifty persons, from the age of twenty 
to one hundred and seven, and they found the Brown Ridges 
well marked in thirty nine of these ; in the remaining eleven, 
they were smaller and of course less distinct. The Ridges 
are generally connected, by their posterior extremities, with 
the outer ends of some of the White Ridges in the Trian- 
gular Fossa. I have often seen them approaching to Yel- 
lowish-White or even Orange-White in their colour, but 
seldom or never of a darker shade than Greyish-Brown. 
There are two slender Membraniform Processes, which pro- 
ject from the Peduncles of the Cord, which do not seem 
hitherto to have been described. In point of appearance 
and delicacy, they are precisely like the Wings of the Infe- 
rior Vermiform Process of the Cerebellum. The Pos<erior 
one projects from the edge of the Triangular Fossa in- 
wards ; and lines, and is supported by, that prolongation of 
the Pia Mater, which is stretched across the Fossa behind and 
converts it into a shut cavity. Itis attached to the edge of 
the Fossa a little above its apex, and is about a quarter of 
an inch broad at its base. It seldom extends more than an 
eighth of an inch inwards; but it is so apt to be torn even 
in the most careful dissections, that I am not yet satisfied 
as to its real dimensions, ‘Fhe Anterior one is attached to 
the forepart of the Peduncle, near its margin, and below the 
Brown Ridge. It projects outwards and forwards; con- 
nected behind to the lower part of that Plexus-looking por- 
tion of the Pia Mater, which covers the Subpeduncular Lo- 
bules of the Cerebellum; and covered before, by the roots 
of the Glossopharyngeal and Gastropulmonary Nerves. 
It is about a quarter of an inch in length, and a sixth in 
breadth, but varies in its thickness a good deal more than 
the Posterior Process. I have repeatedly seen it nearly a 
twelfth of an inch thick towards its outer margin; so that 
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it had rather the appearance of a little tubercle than a 
Membrane. | 
The substance of the Spinal Cord is composed entirely 
of Nervous Matter; differing but very little, apparently, 
from the Nervous Matter of the Brain. Both species of 

this Matter oceur in it. 

The White Matter is chiefly of the Orange-White kind ; 
and from aconsiderable number of observations, made upon 
the Cord soon after death, I am inclined to agree with 
CuausstEr *, that this Matter is firmer in its consistence, 
than the same substance, in any part of the Brain, except 
the Annular Protuberance. According to Procuaska f, 
the globules it exhibits under the microscope, are of the same 
size with those seen in the Brain; but the WenzeEts{ ra- 
ther think they are a little smaller; and this corresponds 
with the few observations I have myself made. It is coa- 
gulated, and rendered very firm, by Alcohol, Acids, &c. ; 
and when it is tern in this state, it exhibits, in most parts, 
a very distinct fibrous appearance. According to VauQuE- 
LIN, when treated chemically with Alcohol, in the manner 
already described p. 124, it yields much more Fatty Mat- 
ter, but less Albumen and Ozmazome, than the Nervous 
Matter of the Brain. 

The Brown Nervous Matter in the Cord, is chielig of 
the Greyish kind. 

The arrangement of these two kinds of Matter in the 
Spinal Cord, has not hitherto been either described, or re- 
presented, with sufficient accuracy. I shall endeavour, on 
some future occasion, to supply this deficiency, by means 
of engravings; verbal description in such cases not being 
sufficiently precise. 


* Exposit. Sommaire, p. 116. 
+ Oper. Min. Pars. I. p. 345. 
} De Penit. Struct, &c. p, 33. 
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In the mean time, I may observe, that the whole of the 
Cervical and Dorsal Portions, and the lower part of the Top, 
of the Cord, consist of a Central Column of Greyish-Brown 
Matter, surrounded by a Stratum of Orange-White. Some 
idea of the Central Column may be given, by describing it as 
four-sided and rectangular, the sides looking backwards and 
forwards, right and left; with a slender Wing projecting 
outwards from each angle, the anterior turning a little back- 
wards, and the posterior a little forward, so that the sides 
of the Column present a semilunar surface, concave out- 
wards. The middle part of the Column measures, in ge- 
neral, about a tenth of an inch in both directions. The 
posterior Wings are about a fifth of an inch in length; the 
anterior ones, a little shorter. In thickness, both of them 
are about a twentieth of an inch at their base, but taper to 
about a fiftieth of an inch as they proceed outwards. 

The appearance, however, and situation of the Column 
at its commencement above, is peculiar. If we trace it from 
the Cervical Portion of the Cord upwards, we find, that as 
soon as it gains the Top of the Cord, it inclines backwards 
in its ascent; and having reached the apex of the 'Triangu- 
lar Fossa, it splits into two parts, one of which runs up on 
each side of the Posterior Median Fissure. Here they are 
covered only by a very thin layer of Yellowish-White Ner- 
vous Matter; through which they may be distinctly traced 
to their termination. It is they which cause those narrow 
spaces of a darker colour, on each side of the Median Fis- 
sure, which were taken notice of p. 179, in the description 
of the Triangular Fossa. The Central Column, therefore, 
may be said to begin in the Triangular Fossa of the Top 
of the Cord. 

The stratum of Orange-White Matter which surrounds 
this Column, is of course thinnest opposite the Median Fis- 
sures, and thickest, laterally, between the Wings of the Co- 
lumn. 
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The Top of the Cord contains, on each side, between the 
Median Plane, and the Oblong and Oval Eminences, a sub- 
stance exactly similar to the Corpus Dentatum in the Cere- 
bellum, and to which the same name may be applied*. It 
is oval-shaped and flattened. Its long diameter lies up- 
wards and downwards; and its flattened surfaces are turn- 
ed, one forwards and inwards, the other backwards and out- 
wards. It is about five eighths of an inch long, a quarter 
of an inch broad, and a sixth of an inch im thickness. Its 
outer half occupies the whole length of the Oval Eminence; 
and its capsule is separated from the surface of this Emi- 
nence only by a Stratum of Orange-White Matter about a 
twentieth of an inch thick. Its inner border reaches to 
within a fifteenth part of an inch of the Median Plane. Its 
capsule consists of the same Brown Matter as that of the 
Corpus Dentatum in the Cerebellum; but its indentations 
are finer. This capsule is generally quite complete along 
the outer half of the body; but towards the inner border I 
have always found several small deficiencies in it. The nu- 
cleus consists of pure Orange-White Matter ; through which 
numerous Bloodvessels, chiefly Venous, and larger than 
commonly occur in the White Matter, are distributed. This 
greater vascularity will account for its having been often mis- 
taken for Brown Matter, as well as the nucleus of the Cor- 
pus Dentatum of the Cerebellum. 

The Oblong Eminences consist entirely of Orange- White 
Matter in general. Sometimes, however, I have seen a 
small portion of Greyish-Brown Matter, occupying their 
surface, close to their junction with the Annular Protube- 
rance. | 
The outer half of the Peduncles of the Cord is composed 
of Orange-White Matter, with the exception of the Brown 


* Vicg v’Azyr calls it ** Le Corps Festonne, Dentelé, ou Rhomboedal dex 
Eminences Qlivaires.” Traité d’Anatomie, p. 98. 
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Ridge; the inner half, consists of Yellowish-White Matter 


~~“ 


with a tinge of Red, except the Ridges on the Triangular 


Fossa, which are Orange-White. 

In the upper half of the Top of the Cord, there is a stra- 
tum of White Matter about a fiftieth of an inch thick, which 
occupies the whole of the Median Plane, running from the 
bottom of one Median Fissure to the other. This stratum, 
when divided horizontally, appears rather whiter than the 
White Matter it passes through, but when cut vertically, 
rather darker. Numerous small Bloodvessels may be seen 
in it, placed horizontally, and penetrating from the anterior 
to the posterior surface of the Cord. This stratum is con- 
tinuous with a similar one, already described in the Annular 
Protuberance of the Cerebellum. 

From the above description, it will be seen, that the upper 
half of the Top of the Cord, containsa much larger propor- 
tion of White Nervous Matter, than any other part of this 
prolongation. 

I say nothing at present with respect to the effects of coa- 
gulation on the different portions of the Substance of the 
Cord ; because I have not yet completed my experiments 
on this subject. I find however, that considerable portions 
of it, are rendered fibrous in the longitudinal direction, by 
this operation. 


Tur Membranes of the Spinal Cord are three: the Pra 
Mater, the Serrated Membrane*, and the Arachnoid Mem- 
brane. 

The Pia Mater embraces immediately the whole surface 
of the substance of the Cord, except the Triangular Fossa. 
It is nowhere thicker than a sixtieth of an inch, but is den- 
ser and of a closer texture, than any part of the correspond. 
ing Membrane of the Brain. 


* Synonym. Lat. Ligamentum Dentatum. 
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Its outer surface is pretty smooth, except along the attach. 
ment of the Serrated Membrane ; the Arachnoid Membrane 
being connected to it only here and there by long slender 
filaments. Its inner surface, when stripped from the Sub- 
stance of the Cord, and plunged into a fluid, is flocculent or 
villous. 

It is so much more difficult to inject it minutely, than the 
Pia Mater of the Brain, that there is much reason to believe, 
that its Vessels are interwoven with fine threads of a pecu- 
liar texture. 

The minute Bloodvessels, which enter so largely into its 
composition, have the same relation to the Substance of the — 
Cord, that the Vessels of the Pia Mater of the Brain haye 
to the Substance which it covers. 

The Pia Mater of the Top of the Cord is continuous on 
the forepart with the Pia Mater of the Annular Protube- 
rance ; laterally, with the Pia Mater of the Peduncles of the 
Cerebellum, the Subpeduncular and Spinal Lobules ; and 
behind, with that fringe of Plexus-looking substance for- 
merly described (p. 158.), as being attached to the Head of 
the Inferior Vermiform Process and its Wings. It does not 
line the surface of the Triangular Fossa, but passes directly 
across it, closely applied to the two Posterior Membraniform 
Processes ; and this portion of it always exhibits, on the sur- 
face turned towards the Fossa, a small mass of the same 
Plexus-looking substance just alluded to*, and with which, 
indeed, it is connected above. In this manner, the Trian- 
gular Fossa is shut out from all communication with the ex- 
ternal surface of the Cord or Cerebellum; and is made to 
form a part of a close cavity, along with the Central Fissure 
of the Cerebellum, into which it opens by the slit described 
p- 113, behind the lower surface of the Annular Protube- 
rance. ‘This is the Cavity which has usually been deno- 


“ This has been called the Choroid Plexus of the Fourth Ventricle, 
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minated the Fourth Ventricle, or Ventricle of the Cerebellum. 
As it is obviously not formed, however, by the Cerebellum 
alone, but partly by the Spinal Cord, a better name for it, 
perhaps, would be, the Spino-Cerebellar Ventricle. It com- 
municates with the Middle Ventricle of the Brain Proper 
through the Aqueduct of Sylvius. The Central Mass, there- 
fore, of the Nervous System, contains four cavities called 
Ventricles, the Middle, and two Lateral Ventricles of the 
Brain Proper, and the Spino-Cerebellar Ventricle ; all com- 
municating with each other, but having no external open- 
ing. 

The parts forming’the Spinal Fossa, in which the Top of 
the Cord is placed, are covered with their proper Pia Mater 
also; and this is loosely attached to the Pia Mater of the 
Cord, by means of delicate Bloodvessels. 

The Pia Mater of the other parts of the Cord, exhibits: 
nothing peculiar. Where it termimates, however, at the 
pointed extremity of the Dorsal Portion, a slender, round 
cord sets off from it, which is continued straight downwards, 
amidst the roots of various Nerves afterwards to be describ- 
ed, to the very extremity of the Spimal Canal, where it is 
inserted into the Dura Mater. Its length is consequently 
about nine inches; and its thickness is usually about the 
fifteenth part of an inch, except just at its commencement 
above, where it is a little thicker. It is of a whitish colour, 
pretty strong, and capable of bemg separated into fine lon- 
gitudinal threads: but what proportion of these apparent 
filaments may be Bloodvessels, I do not know. 

The Arteries of the Pia Mater of the Cord are derived 
from the Vertebral, Inferior Thyroid, Intercostal and Lumbar 
Arteries. 

Those derived from the Vertebral Arteries, of which there 
are two, one Right and the other Left, may be divided into 
two sets. 
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The first set are given off by these Vessels after they have 
penetrated the Arachnoid Membrane, and have come into 
contact directly with the Pia Mater of the Top of the Cord. 
‘This they do, at the lower extremity of the Top, close te 
its side, but upon its anterior surface. They ascend, upon 
this surface, and at same time incline towards the Median 
Line, and of course towards each other ; at last they run 
together, opposite the Annular Protuberance, forming, by 
their union, the Basilar Artery already described. The 
diameter of the Vessels, during this course, is generally about 
an eighth of an inch; but they vary in their dimensions, 
and are frequently of unequal size on the opposite sides. 
Besides a number of Capillary Branches, throughout the 
whole of their progress, each of them gives off the two fol- 
lowing. 1. The Large Inferior Cerebellar Artery. 'This 
Vessel: usually arises opposite the'middle of the,Oblong and 
Oval Eminences, but often higher up on the one side than 
on the other. It is generally about a fifteenth of an inch 
in diameter. Extending outwards in a serpentine direction, 
it winds round to the posterior surface of the Top of the 
Cord, insinuating itself between the Cord and the Spinal 
Lobules of the Cerebellum ; there it sends certain branches 
to the Cord, and is then distributed on the Cerebellum, in the 
manner already described. 'The branch chiefly worthy of 
notice which it supplies to the Cord, is the Vessel usually 
denominated the Posterior Spinal Artery. 'This Vessel is 
only about a fiftieth of an inch im diameter. It runs down, 
close to the Posterior Median Fissure, to the very extremi- 
ty of the Cord; giving off Capillary branches in every di- 
rection. 2. The Anterior Spinal Artery. This Vessel com- 
monly arises from the inside of the Vertebral Artery, within 
an eighth of an inch of its termination in the Basilar ; often 
a little lower down on the one side than the other. It is 
generally larger, though sometimes less, than the Posterior 
Spinal Artery. It runs down, close to the Anterior Median. 
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Fissure, until it reaches the Cervical Portion of the Cord 3 
and then it usually unites with the corresponding Artery of 
the opposite side. The single Artery thus formed, which 
is a little larger than either of the branches forming it, runs 
down along the line of the Median Fissure to the end of the 
Cord, giving off little twigs in every direction in its way. 

The second set of branches supplied by the Vertebral 
Arteries, are very small Twigs, which these Arteries send 
off in their ascent through the Cervical Vertebree ; a part 
of their course which falls to be described in another divi- 
sion of the work. Five or six of these Twigs penetrate the 
Arachnoid Membrane on each side, along with the Cervical 
Nerves ; and reaching the Pia Mater of the Cervical Pot- 
tion of the Cord, they are there expended, anastomosing 
freely with Twigs of the Spinal Arteries. 

The Branches derived from the Inferior Thyroid, Inter- 
costal, and Lumbar Arteries, are exactly similar to the set last 
described of the Vertebrals. They are distributed on the 
lower part of the Cervical Portion, and the Dorsal Portion 
of the Cord; passing from their respective trunks to this 
distribution, along the Spinal Nerves, through holes in the 
Spine afterwards to be described. 

The Veins of the Pia Mater of the Cord, do not seem to 
form trunks so large even as its Arteries. Most of those be- 
longing to the Top of the Cord unite at last with Veins of 
the Cerebellum; those from the other Portions, pass off in ge- 
neral by the same route by which the lateral Arteries enter. 

The Serrated Membrane is a narrow, thin, Membrane, 
placed between the Pia Mater and Arachnoid Membrane 
on each side of the Cord; running along, exactly in the 
middle of each half of it, almost from one end to the other. 

It is whitish and semitransparent in its appearance; and 
thinner than the Pia Mater, yet fully stronger. Its inner 
border, which is straight, is intimately connected with the 
Pia Mater ; while its outer one, presents a series of angular 
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projections or Teeth, each of which is attached firmly to 
the Dura Mater of the Spinal Canal, the spaces between the 
Teeth being free. When extended, the distance betwixt its 
imner margin and the extremity of one of the Teeth, nowhere 
exceeds a quarter of an inch; but its breadth is different at 
different parts. Its anterior and posterior surfaces are smooth 
and unconnected with any other part. 

Tn its internal structure, it most resembles the substance 
called Tendon. The Teeth, in particular, have a good deal of 
that shining appearance which distinguishes the 'Tendinous 
Texture. ‘Towards its inner border too, fine, white, filaments 
are very apparent in it, placed parallel to each other. This 
border is attached to the Pia Mater by a fine texture, which 
when extended, resembles delicate Cellular Substance. 

- This Membrane begins at the top of the Cervical Por- 
tion of the Cord, and ends, in general, just where the swell- | 
ing commences in the lower part of the Dorsal Portion. The 
number of ‘Teeth is generally twenty; sometimes only eight- 
een or nineteen, at other times twenty-two or twenty-three. 
It rather increases in breadth as it proceeds downwards, and 
the distance also between the Teeth, becomes greater. The 

distance, for example, between the second and third Teeth 
is only about half an inch ; between the nineteenth and twen- 

tieth, fully more than an inch. After the Membrane has 

terminated, a very slight ridge may be seen running down 

the surface of the Pia Mater, exactly in its direction, for 

about an inch and a half. I have never seen this ridge how- 

ever, reach the extremity of the Cord. 

The Arachnoid Membrane of the Spinal Cord is precisely 
similar in its appearance to the Arachnoid Membrane of the 
Brain. 

Continued dewn from the Annular Protuberance, and 
inwards from the Spinal Lobules, of the Cerebellum, it 
covers the anterior surface of the Top of the Cord ; but is 
so loosely connected to the Pia Mater, that it may be raised 
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from it, to the distance of a quarter of inch, with the utmost 
ease. A few, long and slender, whitish, filaments, only, unite 
them together. The Posterior surface of the Top of the 
Cord, is without any Arachnoid Membrane ; being closely 
applied to the anterior surface of the Spinal Lobules. 

From the anterior surface of the Top of the Cord, and 
from the lower surface of the Posterior Lobes of the Cere- 
bellum, the Arachnoid Membrane is continued down to the 
Cervical Portion of the Cord; from this to the Dorsal Por- 
tion; and from this, instead of tapering to a point like the 
Pia Mater, it is prolonged, in the form of a wide sheath, in- 
closing a large bundle of Nerves afterwards to be described, 
to the very extremity of the Spinal Canal. Throughout 
the whole of this course, its attachment to the Pia Mater 
underneath, is as loose as it has already been described to 
be, at the upper part of the Cord. It may not only be 
pinched up with the Forceps or the Fingers, with great fa- 
cility, but it may be inflated by a blow-pipe, from one end 
of the Cord to the other. We may regard it as perforated 
not only by the Vertebral Arteries above, but by all the 
Spinal Nerves, and all the Teeth of the Serrated Membrane 
on each side. At same time it is to be observed, that at 
each of these points, it is firmly tacked to the inner surface 
of the Dura Mater of the Spinal Canal. 


I am not acquainted with any material circumstances in 
which the Spinal Cord of the Female differs from that of 
the Male. 

CuaussiEr* says he thinks the substance of the Cord in 
the Female is softer ; but I doubt the accuracy of this. 


Very little is known respecting the state of the Spinal 
Cord before Maturity, or in the Decline of Life, 


* Exposit, Somm. p. 117%. 
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It has been said*, that in Children, its Substance reaches 
only as far down as the last Dorsal Vertebra; whereas im 
the Adult, it extends to the second Lumbar ;_ but it does 
not follow from this, that the Substance is proportionally 
longer in young than in old persons; the difference observed, 
may be owing to differences in the length of the Spine. 

According to Cuaussier+, its weight at Birth, is only 
the fortieth part of the weight of the Brain. 

The same Anatomist{ concludes, from a great number 
of observations, that the Substance of the Cord is firmer at 
Birth than at any other period of Life, and that it gradually 
becomes softer as the individual advances in years. If this 
be really so, the Cord will form a very singular contrast to 
the Brain in this respect ; but with all deference to Cuaus- 
sIER, I cannot but suspect, that there has been some fallacy 
in his observations. 

It appears very clearly, from the dissections of the Wa- 
ZELS§, that the White Ridges on the Triangular Fossa of 
the Top of the Cord do not exist before Birth. In an infant 
of seven months, they found them just beginning to appear, 
but their developement is very slow; in point of breadth, 
they seem to observe no ratio to the age of the person. In 
a boy of five years, they found them very large and dis- 
tinct. | , 

According to their observations, the Brown Ridge on 
each Peduncle of the Cord, appears at a much earlier period. 
They saw a sort of eminence in their place, which seemed to 
be their rudiments, in an Embryo of three months. In an. 
Embryo of five months, they were large and distinct. As 
the individual approaches to Maturity, they seem to become 


* Sopmmerrinc. De Corp. Hum. Fab. iv. p. 75. 
+ Expos. Sommaire, p. 119. 

$ Same Book, p. 117, 119. 

§ De Penitior Struct. p. 320, 

q Same Book, p. 321. 
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broader and more prominent ; but in old Age, again begin 
to fade. A boy of four years, and another of eight, were 
the only two cases, in which the WENzELs found them want- 
ing, out of ninety-seven dissections. | 

How soon the distinction between the White and Brown 
Nervous Matter is perceptible in the Substance of the Cord, 
does not seem to have been ascertained. The Brown Cen- 
tral Column, however, is very distinct at Birth; and I am 
almost inclined to think, that it is larger proportionally, and 
darker in its colour at this, than at any after Period of Life. 
I have repeatedly observed, that in old people it had entire- 
ly disappeared ; its place being occupied by White Matter ; 
and I find that CuausstEr * states this to bea change, which 
the Cord constantly undergoes in the Decline of Life. 

The WenzEts f+ examined the Nervous Matter of the 
Cord, at the Period of Birth, with the Microscope ; and they 
say, that its globules appeared to them smaller than those 
of the Nervous Matter of the Brain, at the same Period. 


SECTION II. 
OF NERVES IN GENERAL. 


Nerves may be defined to be, Cords, consisting of one or 
more threads or filaments of Nervous Matter, connected 
either directly or indirectly with the Central Mass. 

These Cords are of various shapes ; some are flat, others 
round ; some taper slightly, others exhibit irregular enlarge- 
ments. They vary, also, in their size; some are too small 
to be perceptible to the naked eye, while others are half an 
inch or an theh broad. 


* Expos. Som. p. 146. ++ De Penitior. Struct. &c. p. 294. 
VOL, f, ' Q 
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There are slight varieties, too, in their colour ; some are a 
little darker than others ; but few of them are so dark in their 
hue, as the Greyish-Brown Matter of the Central Mass. 
Their most common colour is Yellowish-White. Their ex- 
ternal surface is sometimes quite smooth, sometimes floccu- 
lent or downy. 

Their strength varies with the thickness and texture of 
their Coats. They have scarcely any elasticity. 

There is the utmost variety in the mode of their distribu- 
tion. Many of them may be seen spreading themselves out 
by regular ramification ; the branches taken together, in this 
case, always exceeding the trunk in size. Others divide into 
branches, which, soon after, unite into trunks again. Others 
may be traced into a net-work or Plexus, formed of various 
Nerves interwoven in every direction, but in which each in- 
dividual Nerve is in a manner lost ; and which sends off new 
branches to be expended by new ramification, or to unite with 
new Plexuses. There is but one Nerve in the Body, viz. the 
Optic Nerve, which neither exhibits ramification, nor is 
connected with any other Nerve by Plexus, throughout the 
whole of its course. 

At the union of two or more Nervous branches with each 
other, certain knots or tumors frequently present themselves, 
which have been called Ganglia; and the same name has 
been extended to similar swellings, which very often occur 
on single Nerves. These Ganglia are of various shapes and 
sizes; but none of them exceed three quarters of an inch, 
or an inch, in any direction. They vary, also, in their colour 
and consistence; some being both darker and firmer, than 
the Nerves to which they are attached ; others not. 

_ One end of a Nerve is always denominated its Origin, and 
the other its Termination. 

Many Nerves are attached directly to the Central Mass ; 
and in such cases, the extremity of the Nerve which happens 
to be connected to the Brain or Spinal Cord, is invariably 
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considered as its Ora n. I wish it to be remembered, how- 
ever, that I do not understand by the term Origin applied 
to such Nerves, any eminences, or streaks, of any sorts 
which may chance to be connected with the particular part 
of the Central Mass, to which the Nerves are attached ; for 
that would imply a species of hypothesis, for which Iam 
satisfied there is at present no good foundation. I mean by 
the Origin of such Nerves, that precise point merely, where, 
supposing them to spring from the Central Mass, as the trunk 
of a tree does from its root, they first completely leave this 
Mass. Thus I say, that the Origin of the Optic Nerves is _ 
in the Commissure of the 'Tractus Optici, and not in any of 
those parts with which the Tractus Optici are connected 
behind. This language, seems to me preferable to that 
which has long been very prevalent in the Continental 
Schools, because it is not founded on uncertain speculation. 

All those Nerves which have their Origin in the Central 
Mass, I propose to call Primary Nerves. 

The other Nerves of the Body take their Origin, either 
from Plexuses or Ganglia, or from larger Nerves, of which 
they constitute branches. All these, for the sake of bre- 
vity, may be denominated Secondary Nerves. 

The Termination of a Nerve, is, of course, always the op- 
posite extremity to its Origin; but the Terminations are 
various. A Nerve may terminate, by dividing into two or 
more branches ; ; or by uniting with another Nerve; or by 
running into a Plexus or Ganglion; or it may cease at 
once, or gradually disappear, i in some of the other Textures 
or Organs of the Body. With respect, however, to this last 
species of Termination; all we can affirm is, that the Nerve 
appears to end abruptly or gradually i in such parts ; whether 
it really does so or not, is, in every instance, uncertain. 
It may be prolonged a considerable way, after this appa- 
rent Termination, though imperceptible, even with the mi- 
croscope, from its minuteness or delicacy of texture, or 
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from the opacity of the parts through which it passes ; and 
after all, it may hot, strictly speaking, cease, in the part, 
but be continued into some other Nerve equally delicate 
with itself. : | 

From these remarks, it will be seen, that the application 
of the terms Origin and Termination to Nerves, is in some 
cases fixed, in others optional. The Origin of all the Pri- 
mary Nerves is fixed, and of course their Termination also. 
The Origin of a Nerve which is joimed to another Nerve, is 
sometimes fixed, sometimes optional. The Origin of a Nerve 
connected by both extremities to a Plexus or a Ganglion, or 
by one extremity te a Ganglion and by the other to a Plexus, 
is always optional ; either end may be regarded as the Com- 
mencement or the Termination. A Nerve, of which one ex- 
tremity does not seem connected with any other part of the 
Nervous System, has its Origin determined. by this circum- 
stance; for this unconnected extremity is always denomi- 
nated the 'Termination*. 

The Primary Nerves, we have seen, arise immediately 
from the Brain or Spinal Cord ; and they communicate by 
means of ramification, reunion, Plexus, or Ganglion, more 
or less intimately, with all the other Nerves of the Body. 
All the Nerves, therefore, are. connected, either directly or 
indirectly, with the Central Mass. ' 

Nerves are composed of Filaments of Nervous Matter, in- 
closed in sheaths of a peculiar substance, hence called Neu- 
rilema. The structure and arrangement of these, have been 


admirably described by Rett. I have repeated most of 


* Reit was, I believe, the first who proposed to apply the terms . Central 
and Perivheral to the extremities of Nerves, instead of Origin and Termina- 
tion. (Exercit. Anat. Fascic. Prim. 12.) But it has not yet been found practi- 
cable, in many instances, to ascertain which is the Central Extremity of a 
Nerve; and, on the other hand, there are many Nerves, which can hardly 
be said to have any Peripheral Extremity at all. 


*y Exercit. Anatom. Fascic. Prim. 


THEIR STRUCTURE==“NERVOUS FILAMENTS. 197 


his experiments, and obtained precisely the same results, 
Nothing seems to me to have been added to our knowledge 
on this subject since his treatise. | 

There is but one Nerve in the Body, the Olfactory Nerve, 
in which the Brown Species of Nervous Matter occurs ; in 
all the rest, it is of the Yellowish-White kind. 

This Matter does. not seem to differ much from the Ner- 
vous Matter of the Central Mass. Its globules have always 
appeared to me of the same size*. According to VauauE- 
LIN, however, when treated chemically, as described p. 124, 
it yields much less Fatty Matter, and much more Albumen 
than the Nervous Matter of the Brain. But as the Neuri-. 
lema does not seem to have been detached from the Nervous 
Matter in VauquELIn’s analysis, some doubts may be en- 
tertained of its accuracy. 

The Filaments} of this substance, are of different sizes 
in different Nerves, and sometimes even in the same Nerve. 
They seldom exceed the thickness of a hair; and in most 
cases, are smaller than the finest fibre of silk or cotton, so 
that it requires a microscope to see them distinctly. 

They are placed side by side ; and, in their course, divide 
and subdivide, and reunite, and run into each other, form- 
ing the most intimate connection. 

The greater number of the Nerves in the Body, consist 
of several separate Bundles or Fasciculi } of these Filaments ; 
some of only one Fasciculus. 

The Fasciculi, like the Filaments, are of various sizes. 
Some are more than an eighth of an inch thick, others 
scarcely more than a hundredth part of an inch. Some- 


* Procuaska (Oper. Min. I. 345,) and the Wenzers (De Penitior. Struct. 
&c. p. 37.) leave this doubtful; but the former rather thinks, that they are 
of the same magnitude. 

+ By Filaments, I here mean, what Rett has distinguished by the term 
Fila or Fibrille. 

t I mean by these terms, the Funcs or Chorde of Rein. 
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times they are all nearly of one size in the same Nerve, 
sometimes of different sizes. 

When a Nerve consists of more Aes one Fasciculus, all 
the Fasciculi communicate as freely with each other, as the 
Filaments of a single F asciculus do. 

It is impossible to display the Filaments of Nervous Mat- 
ter in a satisfactory manner by dissection. ‘This can. only 
be done, by the artifice so happily employed by Rew, for 
unfolding the structure of Nerves ; which is, macerating the 
Nerve for a short time in Muriatic Acid. The Acid, dis- 
solves the N eurilema, and at same time hardens -considera- 
bly the Filaments of Nervous Matter. The Filaments then. 
admit of being separated gently from each other, and their 
form, and size, and connexions, are readily examined. 

When this operation is carefully performed, the Filaments 
always present themselves of the same size in the same Nerve. 
Whether these Filaments, however, may not be separable, 
by other means, into Filaments still smaller, we cannot pre- 
tend to say. 

Some of the Primary Nerves, such as the Olfactory Nerves, 
close to their Origin, do not exhibit the Filamentous ‘struc- 
ture, but consist of a thick, undivided, Chord of Nervous 
Matter. : 

The Neurilema or substance which surrounds each, Fi- 
lament, tes the Filaments into Fasciculi, unites. several 
the whole Nerve, is, in most instances, sO like Cellular Sub- 
stance, that we may regard it as a species. of that Texture, 
It is denser where it immediately embraces a Fasciculus, 
and of a looser texture between the Fasciculi. In some 
Nerves, a small quantity of Adipose Substance is distinctly 
intermingled with it. Rei found, that by macerating a por- 
tion of a Nerve ina diluted Alkali, the Nervous Matter 
was dissolved, while the Neurilema remained entire ; so that 
_ the latter, after this operation, might be injected with Quick~ 
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silver, shewing all the little canals in which the Filaments 
of Nervous Matter were contamed, and all the bundles of 
these, which were united into Fasciculi. 

The small Arterial Vessels which supply the larger Nerves, 
seem to observe a pretty uniform mode of distribution. Pe- 
netrating the outer sheath of the Nerve at various points, 
they, subdivide into two sets of branches, one of which runs 
upwards and the other downwards, parallel to the Fasciculi, 
and between them; these subdivide in the same manner, 
and are distributed between the smaller Fasciculi; and these 
again subdividing, are ramified upon the fine canaliculi which 
inclose the Filaments, and thence penetrate into the sub- 
stance of the Filaments themselves. Ruri has represented 
this distribution very beautifully. It may be presumed that 
the Arteries are distributed in all Nerves, pretty much in 
the same manner. Veins-are often seen in great abundance 
on the surface of Nerves, filled with Blood which had col- 
lected in them at the period of Death; but they are not so 
easily injected as the Arteries. Their Absorbents are hard- 
ly perceptible, except occasionally on the surface of the lar- 
gest Nerves, - 

The Neurilema of the Primary Nerves, as long as these 
remain within the cavities of the Cranium or Spine, obvious- 
ly consists of Pia Mater. ‘The Optic Nerves are peculiar, 
in having their general, external, sheath, composed of a sub- 
stance, possessing the structure of Tendon. 

A good deal still remains to be investigated respecting 
the structure of the Ganglia. Meantime it seems to me, 
that Scarea’s description and. representations of them, are 
by far the most accurate which we possess *. 

They are bodies, in which the Fasciculi of Nervous Fila- 
ments attached to them, suffer a temporary subdivision and 
separation from each other, and are then combined anew. A, 


= Anatom, Annotat. Lib. Prim. 
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Nervous Fasciculus, as soon as it enters a Ganglion, di- 
vides into smaller Fasciculi, and these into Fasciculi still 
smaller, and all of these spread out, and intersect each other, 
in every direction. Then the Fasciculi begin to unite again 
with each other, or with the branches of some other Fasci- 
culus, which has subdivided within the Ganglion in a simi- 
lar manner ; and forming, by their union in this way, bun- 
dles successively larger and larger, they at last emerge from 
the Ganglion, either all in one and the same Fasciculus, or 
in different Fasciculi. The intermixture of Fasciculi which 
thus takes place within a Ganglion, is, in general, so inti- 
mate, that it looks, as if every Fasciculus of every Nerve | 
which emerges from the Ganglion, contained more or fewer 
Filaments, from every Fasciculus of every Nerve which en- 
tered it. Even if the Filaments of any Fasciculus, happen 
to be combined into the same Fasciculus again on emerging, 
there is every reason to believe that their relative position 
has been completely changed. ‘There is no appearance of 
any Fasciculus or Filament terminating in a Ganglion, or 
arising in it; all seem to pass through. 

Each Fasciculus, in its progress through the Ganglion, 
seems to be provided with its proper Neurilema. But be- 
sides this, the spaces left between the intersections of the 
Fasciculi, are filled up with a peculiar, soft substance, of a 
greyish, sometimes a yellowish, colour. This substance has 
been very confidently pronounced, by some Anatomists, to 
be of the same nature with the Brown Nervous Matter of 
the Brain and Spinal Cord. There does not seem to me, 
however, to be the slightest resemblance between them. 
Scarpa * is inclined to regard it, as a soft cellular substance, 
filled with a greyish, and mucilaginous matter, i emaciated 
subjects, and with a yellowish, oily, matter, in those that 
are fat. | 


* Annat. Annotat, Lib. I Pe 132 
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I have examined, with considerable attention, some of 
the largest.and most intimate Plexuses of Nerves, that occur 
in the Body; and yet I cannot say, that I have ever per- 
ceived the siughtest appearance of any substance in them, 
similar to that which has just been described, filling up the 
interstices of the Ganglia. The subdivision of the Fasciculi 
which meet in a Plexus is sometimes pretty minute; but 
never so minute, it seems to me, as that which occurs in 
Ganglia. 

Tue structure of the Nerves, is, so far as I know, the 
same in the Female as in the Male. 


Tue state of the Nerves, with respect to general struc- 
ture, before and after Maturity, has not yet been properly 
investigated. ‘There are some remarks on this subject by 
Bicuat*, but they are very vague and unsatisfactory. 


Havine thus considered the structure of the Nerves in 
general, it now only remains for me, in this Section, to enu- 
merate and classify the Primary Nerves; to describe the parts 
of the Central Mass from which they arise; and to follow 
them from their Origins, until they penetrate the Arachnoid 
Membrane. Their distribution beyond this, falls. to be 
treated of, in other departments of the Work. 

The Central Mass of the Nervous System, we have scen, 
may be divided into two halves, Right and Left. From 
corresponding points in each half, forty-two Nerves arise ; 
all differing more or less from each other, on the same side, 
but exactly similar, each to each, on the opposite sides. There 
are, therefore, eighty-four Primary Nerves in all; forming 
forty-two corresponding Pairs. 

Some of these arise from the Brain, others from the Spi. 
nal Cord; they may therefore, be divided into two classes, 
Cerebral and S\pinal. 


* Anat, Gener. I. p. 197%, 
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The Cerebral Nerves are sixteen in number, forming eight 
corresponding Pairs. 'These are the following *. 


The Olfactory Nerves. 

The Optic Nerves. 

The Common Oculo-Muscular Nerves +. 
The Internal Oculo-Muscular Nerves ¢. 
The External Oculo-Muscular Nerves §. 
The Trigeminal Nerves |. 

The Facial Nerves {. 

Lhe Auditory Nerves **, 


The three first of these arise from the Brain Proper, and 
the remaining five from the Cerebellum ; so that if the sub- 
division were of any utility, they might be arranged into 
Cerebral-Proper and. Cerebellar Nerves. 


* I have purposely forborn to'apply any numerical appellations to these Nerves, 
or to those which arise from the top of the Spinal Cord. It is now more than 
thirty years, since the old Nomenclature, founded on this principle, was ade 
mitted by all sound Anatomists to be entirely inaccurate, and was rejected 
by Vica p’Azyr. (Traité d’Anatomie, p. 48.) The new enumeration, too, which 
has been proposed in its place, although correct in other respects, seems to 
me objectionable, on account of the general classification to which it is sub- 
servient. It is better,.therefore, I apprehend, to drop both enumerations 
entirely ; and to confine ourselves to appellations implying something rela- 
tive to the distribution of the Nerves. This, fortunately, can be done, in the 
present instance, without any inconvenience; as.all of these Nerves have 
long had names of this kind applied to them, which are familiar to Anatomists, 
and almost all of which may be retained. 

‘++ Synonym. Lat. Motores Communes Oculorum. 

~ Synonyms. The Fourth Pair, in the old enumeration, Lat. Nervi Pa- 
thetici. } 

§ Syyonyms. Jat. Abductores Oculorum. Fr. Les Moteurs Externes. 

il Synonyms. The Fifth Pair, in the old enumeration. Fr. Les Nerfs 


Trifaciaux. 
q Synonym. The Portio Dura of the Seventh Pair, in the old enumera- 


tion. 
**® Synonym. The Portio Mollis of the Seventh Pair, in the old enumera- 


tion. 
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Of the Spinal Nerves there are sixty-eight, formmg thir- 
ty-four corresponding Pairs. These,are the following. 


The Glosso-Pharyngeal Nerves. 

The Pnewmo-Gastric Nerves *. 

The Hypo-Glossal Nerves +. 

The Accessory Nerves t. 

The. Sub-Occipital Nerves ||. 

The Cervical Nerves.—Seven Pairs. 
The Dorsal Nerves.—Twelve Pairs. 
The Lumbar Nerves.—Five Pairs. 
The Sacral Nerves.—Fiveé Pairs. 


Let us now attend to the Origins of each of, these Primary 
Nerves separately. 


Origins. of the Cerebral Nerves. 


Origins of the Olfactory Nerves. 


The Olfactory Nerve, on each side, arises from that py- 
ramidal Eminence on the lower surface of the Anterior Lobe 
of the Brain Proper, already minutely described, (p. 87.) 


* Synonyms. The Eighth Pair of the old enumeration. Lat. Par Va- 
gum; Nervi Vagi. Fr. Les Nerfs Vocaux. 

The name Pneumo-Gastric, which ] have chosen for these Nerves, is adopted 
from Cuaussier. It seems to me preferable to a translation of Nervi Vagi, 
viz. the Wandering Nerves ; and also to the appellation of Vocal Nerves, which 
would imply a greatly more limited distribution than they really have. I 
have sometimes called them the Gastro-pulmonary Nerves. 

+ Synonym. Fr. Les Nerfs Linguaux. 

t These Nerves have derived their name, from having been described by 
the older Anatomists as Accessory Nerves to the Kighth Pair. Different French 
writers have called them, Les Nerfs Spinaux; Les Nerfs Spino-cranio-tra- 
peziens; Les Nerfs Trachelo-dersaux. — 

 .These Nerves have been arranged by many Anatomists among the Cer- 
vical Nerves; of which they then form the First Pair. There is no advan- 
tage, however, in this arrangement ; and by adopting that in the text, the num- 
ber of the Cervical Nerves is made to correspond exactly with the number of 
the Cervical Yertebre, which is very convenient. 
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It runs forwards and a little inwards, lodged in a Fossa 
also formerly described, (p. 85.) between two Convolutions 
of this Lobe; closely connected to these Convolutions by 
the Pia Mater which forms its Neurilema, and having the 
Arachnoid Membrane passing across its inferior surface. Af- 
ter a course of about an inch and a half, it divides into a 
number of minute branches, which immediately perforate 
the Arachnoid Membrane. | 

For about an inch from its Origin forwards, the Olfacto- 
ry Nerve is of a triangular shape, and nearly an eighth of 
an inch thick; with one side looking downwards, and the 
opposite angle lodged in the Fossa between the Convolu- 
tions already mentioned. Beyond this, however, it gradual- 
ly swells out into an oval or pyriform Bulb, from the lower 
surface of which those branches come off, which perforate 
the Arachnoid Membrane. This Bulb is wider at its ante- 
rior than its posterior extremity; its greatest transverse 
diameter seldom exceeds a fifth of an inch; and its length 
1s usually about half an inch. It varies, however, a little 
both in its shape and dimensions, 

The whole of the Olfactory Nerve, from its Origin to the 
extremity of its Bulb, consists of one undivided cord of 
Nervous Matter, embraced by Pia Mater for a Neurilema. 
Both kinds of Nervous Matter exist in it, pretty nearly in 
equal quantity, and mingled together, from one end of it to 
the other. They alternate with each other longitudinally, 
so that the White Matter appears like threads, running ° 
through the: Brown, from the Origin of the Nerve to its 
Bulb. The threads of White Matter, however, are most 
numerous towards the lower surface; the upper half of the 
Nerve consisting chiefly of a ridge of Brown Matter. In 
the Bulb, the filaments of White Matter expand, and the 
intervening spaces are filled up, and the whole surrounded 
with Brown Matter, of which the quantity appears to be 
greater here, proportionally, than in the preceding parts. 
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_I have often lacerated the part of the Olfactory Nerve just 
described, after it had been coagulated by Acids, Alcohol, 
&c.; and find that it tears very readily in the longitudinal 
direction; at same time I cannot say that I have yet seen 
any distinct fibrous appearance on the lacerated surfaces. 

The Olfactory Nerves not unfrequently differ a little from 
each other in shape, dimensions, and structure, inthe same 
subject. 

SoEMMERRING™ states, that the portion of the Olfactory 
Nerve we are now considering, is rounder, shorter, and thick- 
er, in the Fetus, than in the Adult, proportionally. Ac- 
cording to Scarpat, it seems to contain no White Nervous 
Matter at all in the Foetus, but to consist entirely of Brown; 
the White Matter only appearing as the individual advances 
towards Maturity. In the Decline of Life, on the other 
hand, he has observed, that the Brown Matter seems to dis- 
appear, leaving nothing but White. 


Origins of the Optic Nerves. 


Tur Optic Nerve, on each side, arises from the anterior. 
corner of the Commissure of the Tractus Optici. 

It inclines forwards, outwards, and a little downwards, 
for about three eighths of an inch, closely applied to the 
lower surface of the Anterior Lobe, within the Origin of 
the Olfactory Nerve, and then perforates the Arachnoid 
Membrane. 3 

Throughout this short course, it is cylindrical in its shape, 
and about a sixth of an inchin diameter, in general. 

For about an eighth of an inch from its Origin, it consists 
of one, undivided, cylinder of White Nervous Matter, sur- 


* De Corp. Hum. Fabric. IV. p. 197. 
'+ Anat. Annotat. Lib. IL. p. 27. This is the best treatise that has yet been 
written on the Anatomy of the Olfactory Nerves, 


; 
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rounded by Pia Mater, and capable of being rendered fi- 
brous in the longitudinal direction by coagulation *. For 
an eighth of. an inch beyond this, it consists, in the centre, 
of a cénical portion of undivided White Matter with its apex 
turned forwards; and externally, of Nervous Filaments, 
each contained in its little canal of Neurilema formed of Pia 
Mater. ‘The remaining part of the Nerve, before it perfor- 
ates the Arachnoid Membrane, is composed entirely of such 
Filaments F. 


Origins of the Common Oculo-Muscular Nerves. 


The External Oculo-Muscular Nerve arises, on each side, 
from a point on the inner and anterior surface of the Pe- 
duncles of the Brain Proper, described p. 90. 

Tt runs forwards, a little outwards, and a very little down- 
wards; passes between the Posterior Artery of the Brain 
Proper, and the upper border of the Annular Protuber- 
rance ; is then applied to the inner and anterior surface of 
the Inner Lobule of the Middle Lobe ; and at the forepart 
of this Lobulé, aftér a course of about five or six eighths of 
an inch, it perforates the Arachnoid Membrane. 

The thickness of the whole of this portion is about a tenth 
of an inch. It is round; and is composed of Filaments or 
fine Fasciculi of Filaments, enibraced by Neurilema. These, 


* Those who regard the Tractus Optici as portions of the Optic Nerves, 
have long agitatéd the question, whether the Optic Nerves actually decussate 
each other m the Commissure. This point néver can be determined by pa- 
thological observations, such as some have thought sufficient to decide it ; 
(see SozmMeERRING De Corp. Hum. Fab. Iv. p. 200.) but by a minute exami- 
nation of all the parts in their most healthy state. The Wenzers seem rd- 
ther inclined to think that there is a partial decussation; (De Penit. Struct. 
&e. p. 109.) but this does not accord with my observations hitherto. 

++ Reiv’s description and representation of the Structure of this part of the 
Optic Nerve, are the only correct onesT have met with. (See Exercit, Ana- 
tem. Fasc. Prim. p. 2.) 
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for about a quarter of an inch from their Origin, are less 
closely bound together than farther forwards, where they 
are compacted into a close cord. 


Origins of the Internal Oculo-Muscular Nerves. 


The Internal Oculo-muscular Nerve arises, on each side, 
in general, from a point already described, p. 111, on the up- 
per and inner part of the Pillar of the Vieussenian Valve. 
Sometimes, however, it takes its Origin a little farther in- 
wards ; at other times nearer the Lower Corpus Bigeminum; 
and at other times farther downwards. 

From its Origin it passes outwards and forwards, round 
the Pillar of the Vieussenian Valve; then forwards round 
the outer surface of the Peduncle of the Brain Proper, lying 
immediately above the Superior Cerebellar Artery ; and 
then about half way between the Annular Protuberance 
and the Inner Lobule of the Middle Lobe, it perforates the 
Arachnoid Membrane. ? 

The length of this course is about an inch and a half; 
and the Nerve, throughout, is round, and scarcely more than 
a fortieth of an inch thick. 

The Pia Mater peels off from it so easily, that I rather 
imagine it is not ‘composed of Filaments or Fasciculi. After 
‘coagulation, however, I find, that it splits up, from end to 
end, very readily. Sometimes, just at its Origin, it consists 
of two or three smaller threads. 


Origins of the External Oculo-Muscular Nerves. 


The External Oculo-Muscular Nerve arises, on each side, 
from the lower margin of the Annular Protuberance of the 
Cerebellum, at the point described p. 113 *. 


* I have seen examples of most of those appearances which have been de- 
scribed by Vice pb’ Azyr (Traité d’Anatomie, p. 52.) as varieties in the Origin 
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From this, it runs upwards, forwards, and a little out- 
wards, closely applied to the Anterior surface of the Protu- 
berance, and covered by the larger branches of the Basilar 
Artery. After a course of about five eighths of an inch, it 
perforates the Arachnoid Membrane. 

It is flat at its Origin, and becomes rounder as it ascends ; 
its breadth nowhere exceeding the fifteenth part of an inch. 

It is obviously composed of Filaments, or fine Fasciculi 
of Filaments, with a Neurilema of Pia Mater. At their 
Origin, these generally form two or three little bundles ; be- 
tween which, very often, pretty large branches of the Basilar 
Artery may be seen running. 


Origins of the Trigeminal Nerves. 


The Trigeminal Nerve arises, on each side, from twe 
points which were described p. 116, 117, one on the upper, 
and another on the anterior surface, of the Peduncle of the 
Cerebellum. 

It projects, from its Origin, forwards and a little inwards, 
for about three quarters of an inch, and then perforates the 
Arachnoid Membrane. e; | | 7 

It is always of a flattened shape, but less so in some sub- 
jects than others. ‘The flat surfaces look, the one upwards 
and outwards, the other in an opposite direction. Its great- 
est breadth varies from a sixth to a fifth of an inch. 

This portion of the Trigeminal Nerveis composed, through- 
out, of Fasciculi of Nervous Filaments, which are surround- 


ed, individually and generally, with a Neurilema of Pia Ma- 


of this Nerve. But in all of these, the little white Cords which seemed to run 
into the Nerve from the Pyramidal Eminences, remained attached also to the 
Annular Protuberauce, until they reached the point described in the text. It 
is on that account, im conformity with the signification in which I have hither- 
to employed the term Origin, that I still continue to consider this Nerve as 


arising from the Annular Protuberance, ‘ 
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ter. Fifty or sixty of these, may be easily counted with the 
naked eye. At their very Origin they always form two dis- 
tinct sets or bundles. ‘The upper bundle, which, in gene- 
ral, is not more than a fifth of the size of the lower one, 
consists commonly of from two to six Fasciculi, which arise 
from the superior surface of the Peduncle of the Cerebellum. 
The lower bundle, comprehending all the remaiming Fasci- 
culi of the Nerve, arises from the anterior surface of the 
Peduncle, immediately under the Origin of the former. The 
two bundles, directly after this Origin, run together into 
one, the upper one occupying the upper and inner margin of 
the Nerve; and their union is so close, that the little ridge 
usually intervening between their Origins, (see p. 117.) is 
completely concealed. Not unfrequently, however, this 
ridge also gives off a few Fasciculi, thus connecting the two 
bundles together. | 


Origins of the Facial Nerves. 


The Facial Nerve arises, on each side, from the lower- 
most point of the anterior surface of the Peduncle of the 
Cerebellum, close to its junction with the Annular Protu- 
berance. (See p. 117.) 

It extends outwards, forwards, and a little upwards, for 
about half an inch, and perforates the Arachnoid Membrane, 
opposite the inner extremity of the Peduncular Fossa, 

It is of around shape, and nearly a twelfth of an inch 
thick ; and consists, from its very Origin, of fine Fasciculi of 
Filaments, with a Neurilema of Pia Mater. Very often too, 
it is jomned by four or five very delicate Fasciculi, which 
arise from the Peduncle, about a thirtieth of an inch above 
and behind it. 


VoL ° 4k P 
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Origins of the Auditory Nerves. 


The Auditory Nerve arises, on each side, from the ante- 
rior surface of the Peduncle of the Cerebellum, immediate- 
ly behind the Origin of the Facial Nerve. (See p. 117.) 

From its Origin, it extends outwards, forwards, and a 
little upwards, for about a third of an inch, in the same di- 
rection as the Facial Nerve. It is closely applied to the 
posterior surface of this Nerve, and perforates the Arachnoid 
Membrane along with it. Below and behind it rests on the 
Sub-peduncular Lobule ; and at the lower and forepart, it 
is partially covered, by the Plexus-looking gS attach- 
ed to that Lobule. - 

This portion of the Auditory Nerve is Pee of a flat- 
tened shape, one surface looking inwards and the other out- 
wards; and its greatest diameter is about an eighth of an 
inch. It does not acquire the Filamentous structure of 
Nerve in general, until it is just about to perforate the Ar- 
achnoid Membrane. Before this, it consists of a cord of 
undivided, White, Nervous Matter; sometimes of twoor three 
such cords, bound together by Pia Mater. This portion, I 
find, is distinctly fibrous in the longitudinal direction, after 
- coagulation. 


Origins of the Spinal Nerves. 


Origins of the Glosso-Pharyngeal Nerves. 


The Glosso-pharyngeal Nerve arises, on each side, from 
the anterior margin of the Peduncle of the Spinal Cord, 
close to the Annular Protuberance of the Cerebellum. | 

It extends, forwards, at first, and a very little outwards, 
closely applied to the Plexus-looking substance which covers 
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the inner surface of the Sub-peduncular Lobule of the Ce- 
rebellum; then it turns outwards, over the continuation of 
the same substance which lies on the lower and anterior sur- 
face of that Lobule; and after a course of about half an 
inch, altogether, from its Origin, it perforates the Arachnoid 
Membrane. 

It is of a round shape, is about a twentieth of an inch 
thick, and consists of fine Fasciculi of Nervous Filaments, 
with a Neurilema of Pia Mater. 


Origins of the Pneumo-Gastric Nerves. 


The Pneumo-gastric Nerve arises, on each side, from the 
anterior margin of the Peduncle of the Spinal Cord, imme- 
diately below the Origin of the Glosso-pharyngeal. 

It follows precisely the same course as the Glosso-pha- 
ryngeal Nerve, running underneath it throughout, at scarce- 
ly more than the distance of a hair-breadth. Just after its 
Origin, it rests on the Anterior Membraniform Process of 
the Top of the Spinal Cord ; and farther outwards, lies on 
the Plexus-looking substance covering the Sub-peduncular 
Lobule. | 

It consists of from ten to twenty fine Fasciculi of Fila- 
ments, embraced as usual with Pia Mater, which form a 
band about an eighth of an inch broad, and perhaps a six- 
tieth of an inch thick ; but always a little thicker above than 
below, because the upper part of the band contains the 
strongest Fasciculi. 


Origins of the Hypo-Glossal Nerves. 


The Hypo-glossal Nerve arises, on each side, from the 
Fossa in the Top of the Spinal Cord, between the Oblong 
and the Oval Eminence, 

2 
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It consists at its Origin of from ten to twenty Filaments, 
or delicate Fasciculi of Filaments, which spring from’ the 
Cord in three or four sets or bundles, placed one above the 
other ina row... These extend outwards and a little for- 
wards, behind the Basilar Artery, and gradually converge 
so as to form one Fasciculus, about half an inch from the 
Cord, which immediately perforates the Arachnoid Mem- 
brane. 3 
Each of the rootlets or first. bundles of Fasciculi is em- 
braced by Pia Mater; and the Nerve which they form by 
their union, is about a twelfth of an inch thick and a little 
flattened. 


Origins of the Accessory Nerves. 


_ The Accessory Nerve arises, on each side, by a series of 
Filaments, or delicate Fasciculi of Filaments, from the late- 
ral surface of the Top and Cervical Portion of the Spinal 
Cord. 

There is considerable ace in the point at which the 
first of these Filaments arises below ; but, in general, it is 
within half an inch of the termination of the Cervical Por- 
tion. From this, they continue to arise, one above the other, 
in a row, as far up as the Origin of the Pneumo-gastric 
Nerve ; and uniting successively with each other, they at 
last form a round Nerve, about a twentieth of an inch in 
thickness. ‘The line from which they spring, however, does 
not correspond exactly to the middle of the lateral surface 
of the Cord, but is a little posterior to it. 

The number of the Fasciculi or Filaments is various ; 
sometimes they are more numerous on one side than on the 
other. They seem to me, to be most numerous, in general, 
epposite the Top of the Cord. I have counted fourteen or 
fifteen, arising within the space, between the Pneumo-gastric 
and Sub-occipital Nerves. 
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The lower Filaments lie close almost to the Cord; those 

farther up incline successively more and more outwards ; 
and the uppermost of all extend directly outwards. All 
those arising from the Cervical Portion of the Cord are pla- 
ced. behind the Serrated Membrane; or between this Mem- 
brane, and the Posterior Fasciculi of the Cervical Nerves. 
_ Each Fasciculus or Filament is embraced by Pia Mater, 
as well as the trunk which they form, which is of a very 
compact texture. This trunk ascending gradually, and at 
same time inclining outwards, passes along the anterior sur- 
face of the Spinal Lobules of the Cerebellum ; and coming 
into contact with the Pneumo-gastric Nerve, just where that 
Nerve is perforating the Arachnoid Membrane, it pierces 
this Membrane along with it. 

There are connexions, occasionally, between the Accesso- 
ry Nerve and the Sub-occipital, as to then nature of which, I 
- am not yet quite satisfied. 


Origins of the Sub-Occipital Nerves. 


The Sub-occipital Nerve arises, on each side, by two sets 
of Fasciculi, one from the anterior and the other from the 
posterior surface of the Spinal Cord, just where its Top’ 
passes into its Cervical Portion. 

The Anterior set, usually consists of from four to seven 
Fasciculi, arranged into two bundles. These arise at the 
distance of about a fifth of an inch from the Anterior Me- 
dian Fissure, one above the other in a straight line, and ex- 
tend outwards for about a third of an inch. The posterior 
set arises in a similar manner, within the same distance of 
the Posterior Median Fissure; but it consists usually of 
only three or four Fasciculi. 

Both sets obviously consist of Fasciculi of Filaments, sur- 
rounded individually and generally with a Neurilema of 
Pia Mater, continuous with that ofthe Cord. They extend 
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outwards at right angles from the Cord, but at same time 
converge towards each other; and they perforate the Ar- 
achnoid Membrane close to gether. | 

The posterior set of Fasciculi is very often entirely want- 


ing. 


Origins of the Cervical, Dorsal, Lumbar, and Sacral Nerves. 


These Nerves take their Origin, in regular succession, 
one below the other, and in the order in which they have 
now been named, from. the top of the Cervical Portion of 
the Cord, to the very extremity of its Dorsal Portion. 

Each Nerve arises by two Roots or Sets of Fasciculi, one 
from the anterior, and the other from the posterior surface 
of the Cord, external to the Median Fissures. . 

The Fasciculi of each Set arise, one above the other in a 
straight line, and immediately converge into one bundle; 
and the Anterior and Posterior Set of the same Nerve, al- 
ways arise from points on the opposite surfaces; correspond- 
ing in point of height. 

The two Roots of each Nerve incline outwards from their 
Origin, and more or less downwards; at same time they 
mutually approach each other; and at last perforate the 
Arachnoid Coat, very nearly, but not exactly, at the same 
point. ‘The Serrated Membrane of the Cord runs up, in 
the angle between them ; and the Teeth of this Membrane’ 
project outwards to their insertion in the Dura Mater, in 
the interspaces between the Nerves. 

All the Fasciculi now described are obviously composed 
of Nervous Filaments, inclosed in a Neurilema of Pia Ma- 
ter, which is continuous with that of the Cord. 


Of the Cervical Nerves in Particular.These arise from 
the Cervical Portion of the Cord, beginning at the top, and 
extending to the bottom of it. 
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Their Anterior Roots, take their Origin about a sixth of 
an inch from the Median Fissures ; their Posterior, between 
a sixth and an eighth of an inch. 

The Fasciculi composing the Anterior Roots, at the time 
they perforate the Arachnoid Membrane, vary in number 
from two to five; those of the Posterior Roots, from three 
to seven. The Roots of the First, Second, and Third Cer- 
vical Nerves contain fewest ;_ those of the remaining four, 
most. Varieties, however, sometimes occur in this FeApCCo 
in the opposite Nerves of the same Pair. 

The Fasciculi composing the Anterior Roots, are very 
slender at their immediate Origin; and unite successively 
with each other to form larger Fasciculi. 'Those of the Pos- 
terior Roots are of the same dimensions when they arise as 
afterwards, and are larger than the Fasciculi of the An- 
terior Roots. The lower Cervical Nerves have the largest 
Fasciculi. , 

There is hardly a fiftieth of an inch between one Ante- 
rior Root and another; but between one Posterior Root and 
another there is in general, from a sixth to an eighth of an 
inch. Among the Posterior Roots, it is by no means un- 
common to find a Fasciculus. of one Root sending off a 
branch to the Root immediately above or below. 

The Roots of the First Cervical Nerve incline a very 
little downwards, and the inclination increases regularly from 
the First to the Seventh. Their length too, increases with 
this obliquity ; the Roots of the First being about a third of 


an inch long, and: those of the Seventh, rather more than a 
half. 


Of the Dorsal Nerves in Particular. —These take their 


Origin from the three upper fourths of the Dorsal Portion 
ef the Cord. 
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The Origins of their Anterior Roots gradually approach 
the Median Fissure as they descend; those of the First 
being at the distance of a sixth of an inch, and those of the 
Twelfth only a tenth. The Origins of the Posterior Roots, 
on the other hand, are, from the First to the Twelfth, all at 
the distance of an eighth of an inch from the Median Fis- 
sure. | 

The Anterior Roots of all the Dorsal Nerves, except 
the First, consist of one Fasciculus only, at the time they 
perforate the Arachnoid Membrane; the First consists of 
three or four. All the Posterior Roots, except the First and 
Second, are composed, in general, of two Fasciculi; the 
First consisting commonly of four, and the Second of three. 

‘The Anterior Roots, like those of the Cervical Nerves, 
consist at their immediate Origin of very delicate Fasciculi, 
which unite successively with each other, until they form 
one. The Fasciculi of the Posterior Roots arise’ directly 
from the Cord, of the same dimensions which they preserve 
throughout. Each of the Fasciculi of the Posterior Roots 
is nearly as large as the single Fasciculus composing the 
Anterior Roots. The Fasciculi of both Roots, increase a 
little im size, successively, from the First to the co ini 
Dorsal Nerve. | 

As tothe distance between each of the Anterior and Pos- 
terior Roots, the same remark will apply to these Nerves 
as to the Cervical ; with this exception, that the distance 
between the Posterior Roots. rather diminishes from the 
Eighth to the Twelfth Nerve. 

The inclination downwards of the first Dorsal Nerve, is 
a little greater than that of the Seventh Cervical, and the 
inclination increases regularly in all the remaining Dorsal 
Nerves in succession. 

The length of the Roots of the First, is about two thirds 
of an inch, that of the Twelfth about two inches. 
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Of the Lumbar Nerves in Particular.—The Lumbar Nerves 
arise from the upper half of the lowest fourth of the Dor- 
sal Portion of the Cord. 

The Origins of both their Roots approach nearer and 
nearer to the Median Fissures, from the First to the Fifth. 
The Anterior Root of the First. Lumbar Nerve, arises about 
a tenth of an inch from the Anterior Median Fissure; that 
of the Fifth about a twelfth. The Posterior Root of the 
First Lumbar Nerve takes its Origin within an eighth of an 
inch of the Posterior Median Fissure; that of the Fifth 
within a tenth. | 

The Anterior Roots, consist, at their immediate Origin, 
of three or four small Fasciculi; but these, before they have 
run half an inch, unite into one Fasciculus, of which the Root 
is composed, until it perforates the Arachnoid Membrane. 
The Posterior Roots of all the Lumbar Nerves, except the 
Fifth, consist of two Fasciculi, when they perforate the 
Arachnoid Membrane; the Fifth in general consists of 
three. Each of these Fasciculi is formed by the union of 
several smaller ones, which may be easily traced, quite dis- 
tinct from each other, until the Root is just about to pass 
through the Arachnoid Membrane. 

Each of the Fasciculi of the Posterior Roots is as large 
as the single Fasciculus of the Anterior Roots; except in 
the Fifth Lumbar Nerve, where they are always smaller. 

The Fasciculi composing the Roots of the First Lumbar 
Nerve are larger than those of the Last Dorsal; and those 
of Second, Third, and Fourth Dorsal, are a little larger in 
succession. The Fasciculi of the Posterior Roots, however, 
of the Fifth Lumbar, are smaller than any of the Fourth ; 
while the Fasciculus forming its Anterior Root, is the larg- 
est of all the Lumbar Fasciculi. 

The Anterior Roots arise about .a sixteenth of an inch 
from each other; the Posterior Roots about an eighth. 
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The First Lumbar inclines more downwards than the 
Twelfth Dorsal Nerve, and the inclination increases from 
the First to the Fifth. | 

The First Lumbar Nerve measures, Foci its Origin't to 
its perforation of the Arachnoid Membrane, nearly three 
inches; and the rest are longer in succession; the Fifth 
being more than five inches. | 


Of the Sacral Nerves in Particular.—The Origins of these 
Nerves occupy the remaining part of the Spinal Cord. 

Both their Roots arise a very little nearer to the Median 
Fissures than those of the Lumbar Nerves. 

In point of number of Fasciculi, both at their immediate 
Origin, and at their perforation of the Arachnoid Mem- 
brane, their Roots are the same as those of the Lumbar 
Nerves. | 

In point of size, the Fasciculi of the Anterior and of the 
Posterior Roots, are pretty much the same in all of them. 
The Fasciculi of the First and Second Sacral Nerves, are 
as large as the Anterior Root of the Fifth Lumbar Nerve; 
but those of the Third, are only half the size of the Second ; 
those of the Fourth, half the size of the Third; and those 
of the Fifth, half the size of the Fourth. Those of the 
Fifth, in consequence, are only about a fortieth part of an 
inch in diameter. 

All the Roots, Anterior and Posterior, arise close to each 
other. 

They have all a greater inclination svcd than the 
Lumbar Nerves, and they incline the more, the lower they 
are; so that the Last Sacral Nerve, is almost parallel to 
that thread-like prolongation from the Pia Mater covering ’ 
the extremity of the Cord, which was described p. 187. 

The length of the First Sacral Nerve, from its Origin to 
its perforation of the Arachnoid Membrane, is about five 
inches and a half; that of the Fifth, about eight inches. 
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The whole of the Sacral Nerves, together with the three 
lower Lumbar Nerves, extend beyond the lower extremity 
of the Cord, before they perforate the Arachnoid Membrane; 
and the farther beyond it, the higher their Origins. All 
these are accumulated together into a large Bundle, which 
fills the whole remaining part of the Spinal Canal. They are 
slightly tied together by delicate Bloodvessels; and partly, 
also, by fine, dense, threads, such as those that are found 
between the Arachnoid Membrane and Pia Mater in par- 
ticular parts, only a great deal longer. 'The whole Bundle 
is surrounded, loosely, by the Arachnoid Membrane, pro- 
longed from the Spinal Cord above. 

In speaking of the inclination of each of the Nerves indi- 
vidually, which compose this Bundle, I have supposed them 
to be stretched out, in a straight line, from their Origin to 
the point at which they perforate the Arachnoid Mem- 
brane. But this is not their actual position in the Body. 
In consequence of their exceeding in length, considerably, 
a straight line drawn from their Origins to the points at 
which they pass out of the Spinal Canal, they have a bent, 
or convoluted, or serpentine course ; and appear, even when 
viewed through the transparent Arachnoid Membrane, as 
if they were twisted a little round each other. | 


BOOK TI. 


OF THE ANATOMY IN GENERAL, OF THE COMMON 
TEXTURES. 


CHAPTER I. 


THE ANATOMY IN GENERAL OF CELLULAR SUBSTANCE my 


Tue Texture to which this name has been applied, is the 
most extensive in its distribution of any in the machine, It 
is found in almost every region of the Body, and forms a 
part of almost every Organ. i 

It has a peculiar appearance, which it is not possible to 
convey any idea of, by words, to those who have not seen 
it. A mass of it, is usually of a greyish colour, and ap- 
pears, when examined by the magnifying glass, to be com- 
posed entirely of delicate fibres. 

When such a mass is laid hold of with the fingers or for- 
ceps, and its parts are gently pulled asunder, it immediate- 
ly separates itself into innumerable transparent lamine, finer 
than the finest cob-web, which intersect each other in every 
direction, and leave spaces or cells between them of various 
shapes. This separation into cells may also be effected, by 
simply inserting the point of a blow-pipe into a mass of the 


“ Synonyms. Cellular Membrane; Reticular Membrane. Lat. Corpus 
Cellulosum. 
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substance and blowing in air, or by injecting into it, a fluid 
such as water. Hither of these experiments shows very 
clearly, that all the cells communicate freely with each other; 
for, in this manner, the whole mass may be injected or inflat- 
ed from one point. 

In propertion as we continue to pull asunder a piece of 
Cellular Substance, the smaller laminz successively give 
way, and several cells are thus united into one; until at 
last the whole are torn. The instant the distention is dis- 
continued, the parts collapse, and the cellular appearance 
vanishes. 

Without mechanical distention of some sort, there is no 
appearance of cells in this Texture, either in the Living or 
the Dead Body,. It is merely a substance, of which the 
parts are so corstructed, as to assume this arrangement when 
they are gently separated from each other. Whether it 
consists, in its natural, undistended state, of numberless fine 
Jaminee, of a definite size and form, closely applied to each 
other ; or whether the cells are not formed by the mere ac- 
cidental separation of layers of the Substance, always ac- 
companied by greater or less laceration of parts, and of course 
varying with the direction and degree of the distending 
force, it is not easy to determine. 

The ease with which it may be separated into cells, and 
the extent to which the separation may be carried, without 
destroying the cellular appearance, 1s very different, in dif- 
ferent parts of the Body. Hence the distinction of this 
Texture into loose and dense. 

From the very extensive distribution of the Cellular Sub- 
‘stance, and the free communication of its cells when it is 
distended, air or thin fluids may be made to pass through 
it, from any one region of the Body almost to any other. 
This is exemplified even in the Living Body, in the diseases 
called Emphysema and Anasarca. 


* 
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On the closest examination of the fine lamin which ap- 
pear, on the distention of this Substance, nothing can be 
seen composing them, but transparent, and colourless, fibres, 
of the utmost delicacy. Small Bloodvessels may almost al- 
ways be perceived, after injection, running in great abun- 
dance between the laminze and through the cells ; and there 
isno Texture in the Body, in which Absorbent Vessels 
are so often perceptible; though their minute beginnings 
may not be easily demonstrable. Delicate ramifications 
of Nerves may be traced through it, in most parts where 
it is accumulated in considerable quantity. 

When macerated for some time in cold water, it acquires 
a white colour, and a flocculent or downy appearance ; and 
it becomes a little more elastic than before. 

By long boiling in water, it may be entirely dissolved ; 
and the solution contains Albumen and Gelatine. 


In young persons, this Texture is more delicate than in 
the Adult, and exists in much smaller proportion. In old 
persons, there is not only less of it, in general, diffused 
throughout the body, but its laminz seem less extensible, 
and somewhat more opaque*. 


* Borpev has written a little volume upon this Texture, which he has call- 
ed ‘ Le Tissu Muqueux.’ (Recherches sur le Tissu Muqueux, &c.) A single 
page, however, would have comprehended all his remarks upon it, that are 
accurate. 

Bicuat’s Chapter on the same Texture, in his § Anatomie Generale,’ (Tom. 
I. p. 11.) is filled with matter which is not only quite foreign to the subject, 
but often vague, and often incorrect. 

By far the best, as well as the most original essay on the Anatomy of the 
Cellular Substance, is that by Dr. Witt1aAm Hunter, in the Medical Obser- 
vations and Inquiries, Vol II. It is quite worthy of his great talents. 
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CHAPTER II. 


THE ANATOMY IN” GENERAL OF ADIPOSE SUBSTANCE. 


Every one may be presumed to be familiar with the ap- 
pearance of the Substance called Fat, in the bodies of Quad- 
rupeds. The Adipose Substance or Fat of the Human Body, 
is pretty much the same. 

Next, perhaps, to the Cellular Substance, this Texture is 
the most extensively distributed throughout the Body ; but 
it varies very much in its quantity, in different individuals, 
It seems, almost every where, to be accompanied with Cel- 
lular Substance; whether, indeed, it ever occurs without 
this Texture, is very doubtful. 

Its colour and consistence vary a little, in different regions 
of the Body. In some, it is of a pretty deep yellow colour, 
in others, straw-coloured ; in some parts it is pretty firm 
and elastic, in others, rather soft and easily torn. In mak- 
ing this comparison, however, it is necessary, that the dif- 
ferent specimens submitted to examination, should be at the 
same temperature ; for example, betwixt 95° and 100° Faht., 
which is nearly the standard temperature of the Living Body. 

It is obviously composed of two distinct substances; an 
Oily Matter, and a Vascular Cellular Texture, in which this 
Matter is contained. 

‘The Oily Matter possesses all the characters physical and 
chemical, of the class of Oils called Fixed. Its more pe- 
culiar or specific properties, do not seem to have been inves- 
tigated. It is deeper m its colour in some parts than in 
others ; and the colour of the whole Texture obviously de- 
pends upon it. It seems to me most probable, that it exists 
every where in the Living Body ina perfectly fluid state. 
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I judge so, at least, from an examination of different por- 
tions of Adipose Texture, taken from the Dead Body, and 
raised to the temperature of the Living; for the fact can- 
not be easily ascertained on the Living Body itself. In all 
Surgical Operations, however, I observe, that when a thick 
portion of Adipose Substance happens to be divided, minute 
globules of Oil may be seen swimming, in great abundance, 
in the stream of Blood that flows from the wound. 

As to the Vascular Cellular ‘Texture which contains the 
Oily Matter, it appears to consist of little spherical cells, 
placed closely together, side by side. These cannot be dis- 
tinctly seen without a magnifying glass. ‘They vary a little 
in their size, but are all exceedingly minute. I have made 
no measurement of them; but according to Dr. Monro”, 
none of them exceed. the eight-hundreth part of an inch, 
nor are less than the stx-hundredth. | 

One cannot be certain whether they communicate with 
each other; though I perfectly agree with Dr. Huntert, 
that the incompressibility of Adipose Substance, and the 
impossibility of moving its Oily Matter from one portion of 
it to another, by means of moderate pressure, renders such 
communication extremely improbable. — 

Of the nature of the 'Fexture which forms the cells, I 
know nothing, but that it seems to be fully as delicate as 
Cellular Substance, equally transparent, and, like it, to exhi- 
bit an appearance of slender filaments, when raised with the 
point of a needle, and inspected with the microscope. Abun- 
dance of little Bloodvessels may be seen running through 
it, though it is not perhaps upon the whole so Vascular .as 
Cellular Substance ; and both Absorbents and Nerves, by 
proper Management, may sometimes be traced into it, to a 
considerable degree of minuteness. Many Anatomists have 


* Description of the Burse Mucose, &c.p. 37. 
t Med. Obser. and Ingnuiries, II. p. 34. 
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pronounced it to be nothing else but Cellular Substance, in- 
to the cells of which an Oily Matter has been exhaled. But 
there is obviously no resemblance between its cells and those 
of that Texture. Clusters of cells of Adipose Substance 
seem always to be tied together by Cellular Substance ; 
and yet the cells of the two Textures, do not appear to have 
the slightest communication with each other. Altogether, 
I can have no doubt that they are of a different nature. 
Dr. Hunter * pointed out this distinction long ago, and 
yet it is singular how much it has been overlooked. 


Tuer quantity of Adipose Substance diffused over the 
whole Body, is in general smaller, the younger the sub- 
ject. It is also more tender, and paler in its colour. In 
most cases too, the quantity begins to be diminished in the 
Decline of Life ; though by no means in all, as must be con- 
sistent with the knowledge of every one. Its colour at same 
time becomes yellower, and I think, upon the whole, that it 
acquires a firmer and tougher consistence. 


CHAPTER III. 


THE ANATOMY IN GENERAL OF MUSCLE. 


‘The Texture which Anatomists have. distinguished by 
the term Muscle, is that which is commonly known by the 
name of Flesh. Those, therefore, who have not seen this 
Texture in the Human Body, may form a very good idea 
of it, by an examination of the Flesh of Quadrupeds. 

Its colour varies a.good deal. In most parts, it is of that 
peculiar tint, which is generally known by the term Flesh- 
Colour; but in some organs, it is considerably browner 


* Medical Obs, and Inquiries, II. p. 33. 
VOL, I. Q 
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than this; and in others, greyer. Very thin slices of it are 
semitransparent. 

Its consistence, in the Dead Body, is subject to the ut- 
most variety ; not only from causes operating after, but pre- 
viously to, Death. ‘The property of Irritability or Contrac- 
tility, also, which it possesses during Life, and which it is 
the business of Physiology to treat of, causes its consistence 
to vary, even in the Living Body. 

It seems to be composed of delicate Fibres of a peculiar 
nature; of a substance like Cellular Substance enclosing 
these Fibres, and uniting them together ; and of Bloodves- 
sels, Absorbents, and Nerves, 

Much has been written respecting the Fibres; and a good 
deal still remains to be investigated. In the meanwhile, 
Procuasxa’s description of them*, appears to me by far the 
most accurate. | 

Were we to judge of them, merely from an examination, 
with the naked eye, of various specimens of Muscle taken 
in the most recent state from the Dead Body, we should 
say, that they were soft, straight, reddish-coloured, solid, 
Fibres ; more or less flattened or angular ; varying in diame- 
ter from the twentieth to the hundredth part of an inch ; 
placed parallel and close to each other; and thus collected 
into Fasciculi of various sizes, which generally unite with 
other Faseiculi to form larger ones, and these again with 
others, and so on. 

But there is no Fibre, however small to the naked eye, 
which may not be seen, by the aid of the microscope, to be 
composed of Fibres still smaller; and Fibres which, when 
examined in the recent state, even under the microscope, 
appear to be simple, in general resolve themselves into Fila- 
ments still more delicate, after having been for some time 
exposed to the action of boiling water. - This operation, 


Oper, Min. Pars I. p. 160, 
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while it strengthens the Fibres, and renders them more 
opaque, seems to soften or dissolve the connecting medium 
between them. 

We should form then but a very imperfect idea, it is ob- 
vious, of the structure of the Muscular Fibres, were we to 
content ourselves with such an analysis as can be made of 
them in their unprepared state, and without the assistance 
of magnifying glasses. Procuaska has employed these 
means with great industry; and the following are the re- 
sults of his investigations. 

In the first place, the Fibrous part of every species of 
Muscle, may ultimately be resolved, into Fibres of the same 
form, dimensions, and general appearance. The tenuity of 
these is very great; their diameter not much exceeding, 
the forty-thousandth part of an inch, perhaps*. There is 
not the least appearance of their being divisible into smaller 
Fibres; Procuasxa seems to have no doubt that these are 
the smallest Fibres of Muscle. He calls them Fila Curnea ; 
but I am rather inclined to denominate them, the Primary 
Muscular Fibres}, ‘They are very variable in their length, 
It may be collected from some of Procwasxa’s observations, 
that he conceives they extend, in some parts, to nearly three 
feet. However long they are, they preserve the same 
diameter throughout. As far as one can judge from a 
transverse section of them, none of them are perfectly cir- 
cular in their shape; they are all more or less flattened or 
angular. ‘hey have no appearance of hollowness; but 
seem to be solid diaphanous filaments. 

In the second place, these Primary Fibres, placed parallel 
and close to each other, are in the first instance united into 


* PROCHASKA says, that he found their diameter to be, seven or eight times 
the greatest diameter of a red globule of the Blood. 

+ The term Primary is here employed in the same manner as the word 
Simple is by chemists, as denoting Se not yet BS Wes to be Com- 
pound, rai 
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Fasciculi, which in all sorts of Muscle, appear to be pretty 
nearly of the same form and thickness. I propose to calk 
these, therefore, the Primary Fasciculi*. In a transverse 
section, these I'asciculi always appear polyedrous ; triangu- 
lar, or quadrangular, or pentagonal ; but never circular. 
As to their thickness, I observe, that, in the representation 
which Procuasxa has given of their appearance, as seen 
through a microscope magnifying the diameter two hundred 
times, the largest of them does not exceed an eighth of an 
inch, and the smallest is not below a sixteenth. In point 
of length, they are various; but Procuasxa affirms, that 
he has traced them extending, unbroken, and unconnected 
with any other Fasciculi, from one end to the other of. the. 
longest piece of Muscle in the Body, (viz. the Sartorius 
Muscle) which is fully two feet in length. 

In the third place, two or more of these Primary Fasci- 
cult, ave generally found placed parallel and close to each 
other, so as to form larger or Secondary Fascieuli; these 
again, are often, though not always, united into Fasciculi 
still larger, which might be called Ternary ; and so on. 

Such are the more important of Procuasxa’s observa~ 
tions respecting the Muscular Fibres. In one .microsco- 
pical inspection, apparently of the Primary Fibres, made 
by the WrnzELs +-, each Fibre appeared to them to be com- 
posed of exceedingly minute, roundish, corpuscules. ‘The 
piece of Muscle, however, had been previously steeped in a 
mixture of Muriatic Acid and Alcohol for eight days. 

The substance which unites the larger Fascicuh of Mus- 
cle together, corresponds, in every particular, with the Tex- 
ture already described under the name of Cellular Sub. 
stance. But the connecting medium between the lesser 
Fasciculi and between the Primary Fibres, is so delicate as. 


* Procuaska has rather inaptly denominated these, Fibra Musculares. 
+ De Penitior. Struct. p. 33. 
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not to admit of accurate examination. I imagine, however, 
that it is of the same nature as the rest; very delicate fila- 
ments, at least, like those seen in Cellular Substance, are 
always perceived between the finer Fasciculi of Muscle, when 
they are gently separated from each other. 

The Bloodvessels of Muscular Texture admit of easy 
injection in all parts of the Body. In Muscle which is com- 
posed of large Fasciculi, their ramifications may be traced. 
to a considerable degree of minuteness between these, al- 
ways accompanying the different sheaths of Cellular Sub- 
stance. In what manner, however, the extremities of the 
Arteries and commencements of the Veins, are disposed with 
respect to the Primary Fibres, is not known. 

Absorbent Vessels have occasionally been injected, on the 
surfaces of certain portions of Muscle in the Body; but 
they have not hitherto been traced far between the Fasciculi. 

Nerves may often be followed, by dissection, to a great 
degree of minuteness between the Fasciculi. They ramify 
in the Cellular Substance like the Arteries; and after a 
number of subdivisions corresponding to the different orders 
of Fasciculi, terminate at last, in all probability, in the sub- 
stance of the Primary Fibre. This, however, is merely con- 
jecture. | 

When thin slices of Muscle are exposed to a stream of 
dry air, they become brownish, semi-transparent, and very 
tough. When plunged imto cold water, on the other hand, 
if the water be regularly renewed, Muscle loses its rednes, 
entirely, the Fibrous part remaining of a straw colour. 
The whole Texture, too, swells out in consequence of the 
maceration, and gradually becomes softer. 

Alcohol, diluted Acids, Corrosive Sublimate, Alumn, 
‘Common Salt, Nitrate of Potass, increase the consistence of 
Muscle, contract it slightly, promote its separation into 
Primary Fibres, and affect its colour variously. The first 
three render it paler; Alumn gives it a greater degree of 
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toughness than any of the rest, and usually changes its co- 
lour to brown; Nitrate of Potass and Common Salt make 
it more florid in its hue; and although they render it some- 
what firmer at first, this effect seems gradually to go off, 
and it becomes softer or more tender; its decomposition, 
however, being at same time retarded. | 

I do not find that the Chemical Properties of Muscle in 
the Human Body, have hitherto been particulatly investi- 
gated. Numerous and very minute analyses, however, have 
been made of this Texture in Quadrupeds; a full account 
of which will be found, in all the Elementary Works on 
Chemistry*. From the close resemblance which subsists be- 
tween this substance in Man and in these Animals, there 
can be no doubt, that when Human Muscle is submitted to 
the same operations, similar results will be obtained. In 
all probability, it will be found, 1. That after it has been 
long exposed to the action of boiling water, it yields to the 
water a quantity of Albumen, Gelatin, the Extractive Mat- 
ter described by THovuvenet, and a little Phosphat of Soda 
and of Ammonia; and that the fibrous substance which re- 
mains undissolved, possesses all the properties of Fibrin; 
2. That when a portion of Muscle is calcined, it leaves about 
5 per cent. its weight of Saline Matter, composed chiefly of 
Phosphates of Soda, Ammonia, and Lime, and Carbonat of 
Lime. 


THERE are various portions of Muscle in the Body, which 
are smaller, in general, in the Female than in the Male; 
but whether this depends, in any degree, on an. actual dif- 
rence in the diameter of the Prim ry Fibres, has not been 
ascertained. In other respects, this Texture seems to be the 
same in both Sexes 


* See in particular, Murray’s System of Chemistry, IV. p. 615 ; THomson’s 
System of Chemistry, V. p, 522; Henry’s Elements of Chemistry, Il. p. 304. 
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_ Moscte is uniformly observed to be paler, and softer, in 
young persons than in the Adult; and more so in pro- 
portion to their youth. I confess, too, I can have little 
doubt, that the Primary Fibres are actually more slender 
in the earlier periods of Life than afterwards. It will also 
be found, I presume, that in Man, as well as in Quadru- 
peds, the Muscle of young subjects, yields a much greater 
quantity of Gelatine, proportionally, to boiling water, and 
less Fibrine, than of Full Grown persons. 

In the Decline of Life, Muscle becomes paler again, and 
distinetly more delicate in its Primary Fasciculi, than in the 
Adult. In all probability, too, its Primary Fibres dimi- 
nish. 


CHAPTER IV. 
THE ANATOMY IN GENERAL OF SKIN. 


Tuts general integument of the Body, varies in its thick. 
ness, from about a fifth to a twentieth of an inch. 

It is exceedingly tough, and is by far the most elastic of 
all the softer Textures. 

The appearance of its external surface I suppose to be 
familiar to every one. urrows of different sizes are per- 
ceptible on it. ‘The largest of these, are such as are seen 
in the Palm of the Hand, forming an appearance somewhat 
like the letter M@; or opposite the joints of the Fingers. 
Specimens of almost all the lesser kinds, may be perceived, 
on the back of the Hand. These intersect each other in 
every direction; leaving’ spaces of various forms between 
them. All these Furrows are made shallower by distend- 
ing the Skin; the lesser ones disappearing altogether, when 
the distention is considerable. 
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The Skin in certain parts, as around the Ale and Tip of 
the Nose, on the Chin and Cheeks, and in the Axillee and 
-Groins, exhibits a number of greyish or yellowish coloured, 
circular, spots, from a hundredth, to a fortieth or fiftieth 
part of aninch m diameter. ‘These are the mouths of little” 
cylindrical cells called Sebaceous Follicles, which dip straight 
down into the Skin; and are generally filled with a seba- 
ceous matter, which becomes a little coloured on its surface, 
and so enables us to discover the position of the cysts con- 
taining it. 

My present belief is, that there are no distinct Pores vi- 
sible, either with the microscope or with the naked eye, on 
the outer surface of the Skin, in its natural state; but this 
is a point to be further investigated. I cannot perceive 
any appearance of them, at the points from which the Hairs 
spring; these little prolongations seem to fill up completely 
the canals by which they penetrate to the surface. The lit- 
tle depressions which have been described as Pores, on the 
tops of the Ridges observable on the Skin covering the 
points of the Fimgers and Toes, I shall have occasion to con- 
sider afterwards, when treating of the Integuments of the 
Extremities; but they do not appear to me deserving of the 
name of Pores. 

The appearance of the inner surface of the Skin, is very 
different from the outer. One cannot give an idea of it by 
words. J may observe, however, that except in a very few 
parts, it exhibits a number of depressions, placed close to 
each other, and varying in size from a twelfth to an eighth 
of an inch or more, which give an areolar appearance to the 
whole surface. Bicuatr *, who first took notice of these de- 
pressions, affirms, that besides the passages for the Hairs, 
there are little pores or canals in the bottom of each of them; 
which penetrate to the outer surface of the Skin, and serve, 


* Anat. Gener. IV. p. 651. 
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as he conceives, for the transmission of Bloodvessels, and 
Exhalents, and Absorbents, and Nerves, to that surface. I 
believe, however, it will be fourd, that these pores are not 
perceptible in the recent skin; but that they are the effects 
of maceration. 

The Skin consists of two parts, placed one above the 
other, in the form of layers or lamina. The mner lamina 
is called True Skin*; the outer, Cuticle, Epidermis, or 
Scar f-Skin. 

‘These two adhere to each other so closely, not only during 
Life, but in the recent Dead Body, that it is in vain to at- 
tempt separating them, without destroying either the one or 
the other. The method by which I have always found, that 
they may be detached from each other with most ease, and 
with the least injury to either, 1s, to preserve a piece of Skin, 
either on the recent subject or detached from it, carefully 
from moisture; and at the end of a week or ten days, or of 
a longer or shorter period, according to the state of the at- 
mosphere, such a degree of decomposition generally takes 
place, as enables one, by the gentlest pressure, with the 
point of the finger, im an oblique direction on the Cuticle, 
to separate it completely from the True Skm. Maceration 
in cold water, or plunging into boiling water, I do not find 
by any means well adapted for producing this separation ; 
the former process is always exceedingly tedious, and both 
injure the texture very much, of the parts which they sepa- 
rate. 

The True Skin, is that part of the Skin upon which its 
strength entirely depends. 

Its outer surface corresponds almost exactly in appear- 
ance, with the outer surface of the Skin, before the Cuticle 
has been removed. It presents precisely the same Fur- 
rows; and is only the slightest shade lighter in its colour. 


* Synonyms. Lat. Corium. Fr. Le Chorion. 
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In peeling off the Cuticle, however, the Hairs are in gene- 
ral extracted along with it, from their canals in the True 
Skin. Consequently, when the outer surface of the True 
Skin is examined with a microscope, a number of little holes 
are seen in it, which were not perceptible on the whole Skin. 

The intimate structure of the Trae Skin is quite pecu- 
liar. It seems chiefly made up of a species of very small, 
but dense, whitish fibres, which are interwoven with each 
other closely, and in every direction; but which are more 
firmly compacted together; the nearer they are to the outer 
surface. These fibres appear to me to resemble those which 
compose the External Coat of an Artery, more than any 
other ‘Texture. By maceration in cold water, they are ren- 
dered easily separable from each other. 

Bloodvessels enter largely into the composition of the 
True Skin. They admit of being injected with the utmost 
facility, and to the greatest degree of minuteness. The 
outer surface is always much more vascular than the in- 
ner ; and it is to the Blood circulating in these Vessels, that 
this surface entirely owes its red colour in the Living Body. 
After having injected the ‘True Skin with Size and Vermi- 
lion, so minutely, that its outer surface had acquired a bright 
red colour, and many fine ramifications could be traced upon 
it, with a magnifying glass, I have repeatedly endeavoured 
to remove the redness and vascularity, by scraping the sur- 
face, firmly, with the edge of a fine scalpel; but always with- 
out success. The Vessels seem to be completely incorpo- 
tated with the substance of the Texture. 

The Absorbent Vessels of the True Skin are so large and 
so numerous, that after a successful injection of them with 
Mercury, the whole outer surface looks, at a little distance, 
like a sheet of silver. They are very easily injected. Their 
distribution, resembles network more than regular ramifica- 
tion. ‘There is no appearance of distinct origin any where 
among them; and I have never seen the smallest particle 
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of the Quicksilver escape from the outer surface, in the most. 
successful injections. 

‘There are few Regions of the Body, in which distinct 
branches of Nerves may not be traced, entering the internal 
surface of the True Skin, from the parts beneath. Many 
of their ramifications, on this surface, may often be display- 
ed by dissection; but it is difficult if not impossible to fol- 
low them into the outer surface. Their actual mode of ter- 
mination is nowhere known. 

With respect to the Sebaceous Follicles, all that I can dis- 
cover is, that they are little, smooth, cylindrical cells in the 
True-skin, which penetrate ae completely through to its 
inner surface. 

The Canals in the True Skin for the transmission of the 
Hairs, are all more or less oblique to its surfaces. 

The True Skin, when dried, becomes hard, elastic, yellow- 
ish or greenish like horn, and semitransparent. A portion 
of it, in this state, plunged into Oil of Turpentine, becomes 
perfectly transparent. Maceration of the True Skin in Cold 
Water, after a considerable length of time, renders it softer, 
looser in its texture, and at last reduces it to a kind of pulp. 
When plunged into Boiling Water, it instantly shrinks up 
to a great degree, becomes thicker, and greatly more elastic. 
In proportion, however, as the tea is continued, the elas- 
ticity is destroyed. 

With respect to the Chemical Properties of this substance, 
all I have to remark at present is, that I have found it may 
be completely dissolved by long boiling in Water, and that 
the solution contains a large quantity of Gelatine. I have 
no doubt, however, that if submitted to the operation of the 
same agents, as have been employed in the analysis of the 
True Skins of Quadrupeds*, it would be acted upon im a 
similar manner. 


* See the Systems of Chemistry which were referred to at Pe 250. 
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The True Skin is invariably united to the parts which it 
covers, by means of Cellular Substance, which is intimately 
interwoven with its inner surface. 

When a blister happens to be formed, by any accident, 
on the surface of the Body, the pellicle which is raised by 
the fluid of the blister, and which, when divided, allows this 
fluid to escape, is that part of the Skin, which is called the - 
Cuticle. Every person, therefore, I presume, has a pretty 
good general idea of this substance. 

To enable one to examine it minutely, it must be separ-. 
ated from the True Skin, in the manner already described. 

It is seldom more than a fifth or a sixth part the thick- 
ness of the portion of True Skin which it covers. 

It is inferior in elasticity to the ‘True Skin, very flexible, 
and easily torn. | 

It is transparent, and of a slightly yellowish-grey colour. 
The colour of the outer surface of the True Skin is, there- 
fore, seen through it ; and upon the colour of this surface, 
blended with the slight tinge of grey from the Cuticle, I 
have no doubt whatever, that the natural colour of the Skin, 
in all Europeans, depends. 

Its inner surface presents an appearance precisely the re- 
verse of its outer, and of the outer surface of the True Skin 
to which itis applied ; every Furrow or Depression in these, 
has a ridge or Eminence corresponding to it in the other, and 
vicé versd. In general, however, as was formerly remarked, 
when the Cuticle is peeled off from the True Skin, the 
Hairs are extracted along with it; consequently, the por- 
tions of the Hairs which were lodged in the canals of the 
True Skin, are now seen projecting from the inner surface 
of the Epidermis. 1 once thought, that each of these canals 
an the True Skin, was lined with a little sheath of Cuticle, 
which came away with the portion of the Hair contained in 
the canal; but on more attentive examination, I suspect, 
that this is not the case; but that there is simply a perfora- 
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tion in the Cuticle, corresponding exactly to the mouth of 
the canal in the True Skin. I believe that this is its ar- 
rangement also, with respect to the Sebaceous Follicles. 

When the Cuticle is examined in the closest manner, 
either with the naked eye or with the microscope, not the 
slightest appearance can be discovered in it, either of lami- 
nz or fibres; nor has maceration, nor any other process 
with which I am acquainted, the least effect in unfolding 
any structure of this sort in it. In almost all persons in 
health, there are certain parts of the Soles of the Feet, on 
which the Epidermis is divisible into layers; but this seems 
to be purely the effect of compression, which accumulates 
into a thick stratum, those portions of the Cuticle which 
are constantly separated from its surface, and which in other 
parts of the Body, are immediately removed. This lami- 
nated appearance of the Epidermis, is never seen, in the 
Soles of persons who have been long confined to bed, or in 
those, who, from accident or disease, have not been able to 
put the foot to the ground. In the Palms of the Hands, too, 
the Scarf-Skin may sometimes be peeled off in layers; but 
enly in persons, in whom this part of the Body has been ex- 
posed to constant and considerable pressure. 

One would have expected to have found the Cuticle full 
of Pores ; and yet it is curious, that, even with the most 
powerful microscopes, not a single pore can be seen im it. 
CrurxsHank’s observations on this subject accord so com- 
pletely with my own, that I cannot do better than trans- 
eribe them. 

“© When a piece of Cuticle,” says he, “ falls off from the 
«“ Cutis*, some of the Hairs go with it, and some remain 
«¢ with the Cutis. Those Hairs certainly perforated the 
«« Cuticle, yet im the microscope not the least vestige of these 
“‘ perforations can be traced. In places where the Hairs 


“ By Cutis, he means True Skin. 
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‘‘ either do not exist, or where they are invisible, where, 
‘* however, the pores are very numerous, as on the Nose 
‘“‘ and some parts of the External Ear, no perforations can 
‘‘ be traced in the separated Cuticle ; though the sebaceous 
‘“¢ matter could formerly be pressed from the cavities of these 
“‘ pores on the Nose, in the form of a small worm, of some 
‘“‘ considerable length.”—*< I perforated pieces of Cuticle: 
‘s with a fine needle, but these perforations. were invisible: 
‘in the microscope, as they would have been had I perfo- 
‘rated the elastic gum. The pores of filtrating paper, 
* when dry, are very manifest in the microscope; but on 
** wetting this._paper, they become invisible*.” 

Their can be little doubt, that the Cuticle is entirely des- 
titute of Bloodvessels, Absorbents, and Nerves. Nothing: 
resembling these, has ever been seen in this substance ; and 
it exhibits no phenomena, either healthy or diseased, in the 
Living Body, which would lead us to infer that it possesses 
them. It is the first substance, therefore, which we have 
had occasion to consider, which is truly morganized or non- 
vascular, 

In separating it from the True Skin, in the manner for- 
merly recommended, particularly in a piece of Skin from 
the Soles of the Feet or Palms of the Hands, 2a number of 
very delicate, transparent, colourless filaments, may in ge- 
neral be seen, stretched out in the angle between it and the 
True Skin; which sometimes admit of being extended to 
the length of nearly an inch, before they give way. Dr. 
Hunter}, who has described and represented these fila- 
ments exceedingly well, regarded them as the Vessels of the 
Sweat, passing from the True Skin to the Cuticle. Twenty 
years before, (although Dr. Hunrer does not seem to have 
been aware of this,) the same filaments had been taken notice 


* Experiments on the Insensible Perspiration, p. 12.' 
+ Medic. Obser. and Inguir. II. p. 52. 


SKIN IN GENERAL, 939, 


of, and the same opinion entertained with respect to them 
by Kaau*. CruiksHanx+ conceived, that, if they were not 
Vessels, they were exceedingly fine processes of the Cuticle, 
which lined the smallest pores of the True Skin. But I can 
have no doubt, after repeated examination of them, that 
these filaments are neither Vessels nor processes of Epider- 
mis; but that they are merely threads of that mucous mat- 
ter, which always forms, between the Cuticle and True Skin 
after Death, in consequence of decomposition. Similar fi- 
laments may be produced, at pleasure, by placing a small 
quantity of any viseid substance between two plates of glass, 
and then gently separating the plates from each other. 

When Cuticle is dried, it diminishes in bulk, but be- 
comes firmer, more elastic, and somewhat yellower. 

Precisely the opposite effects are produced by maceration 
in Cold. Water. It swells outa little, is rendered softer and 
less elastic, and acquires a considerable degree of whiteness 
and opacity. It is a substance, however, which imbibes 
water very slowly. It is not until after long continued im- 
mersion of the Hands or Feet in water, that the Cuticle of 
the Palms or Soles, takes up enough of this fluid, to render 
it white and opaque ; and yet I suspect, that the Epidermis 
of these Regions imbibes moisture more readily, than that 
of any other part of the Body. This is the reason, obvi- 
ously, that the fluids of Blisters or Vesications in the Liv- 
ing Body, are so long of escaping ; and that the Skin of the 
Dead Body is so long of drying, even in the driest atmo- 
sphere, provided the Cuticle has not been removed from it. 
This property of the Epidermis, was first pointed out by 
Dr. Hunter $f. 

When plunged into Boiling Water, Cuticle scarcely suf- 
fers any apparent change at first; but after a little while, 


* Perspiratio Dicta Hippocrati, p. 42. 
+ Experiments, &c. p. 25. 
t Med. Observ. and Inquiries, II. p. 46. 
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it becomes whiter and more opaque; and if removed, wilt 
be found to have lost a great deal more of its elasticity, than 
it would have done, in the same time, in Cold Water. 

With respect to its Chemical Properties, it may be ob- 
served, 1, That when thrown into the Fire, it burns exactly 
hike a piece of Horn or Feather, and emits a similar smell. 
2. After long boiling in Water, it yields to the Water, only 
a small quantity of Gelatine. ‘The undissolved substance, 
scarcely differs from the original Cuticle, either in bulk or 
appearance. 3. The Pure Fixed Alkalies dissolve it com- 
pletely ; forming with it a substance of a soapy consistence. 
Perhaps, it is, in some degree, owing to a partial solution 
of this kind, as Dr. Murray* has remarked, as well as to 
the small quantity of Oily Matter which generally besmears 
the Skin, that when we rub a little of an Alkaline Ley be- 
tween the Fingers, we experience so strong a soapy feel. 
4, When plunged into Pure Nitric Acid, it instantly ac- 
quires a yellow colour ; in the course of twenty minutes, 
it becomes thicker, softer, and more opaque ; and in twenty- 
four hours it is reduced to a yellowish pulp. Pure Muria- 
tic Acid acts upon it much less powerfully, and more slow- 
ly; only rendering it softer, and a little thicker at the end 
of twenty-four hours. Pure Sulphuric Acid immediately 
gives it a deep-brown colour ; and in twenty-four hours 
renders it thicker and more elastic; so that it is not unlike 
a thin slice of Glue, both in colour and consistence. 5. A 
Saturated Solution of Corrosive Sublimate in Alcohol pro-« 
duces no change upon it whatever. 


* System of Chemistry. IV. p. 626. 

+ CruiksHANK mentions it as a remarkable result of his experiments with 
Nitrous Acid and the Cuticle, that although this Acid gives the Epidermis a 
yellow colour as soon as it touches it in the Living Body, yet it has no imme- 
mediate effect of this kind upon it, in its separated state. I am pretty sure, 
however, that this must have been owiag, to his having employed pieces of Cu- 
ticle in his Experiments, much more moist than this substance generally is. 
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I have already had occasion to remark, the firmness of 
the connexion subsisting between the Cuticle and the True 
Skin. It may further be observed, that when a piece of 
recent Skin is divided, not the slightest perceptible space 
seems to intervene between these two. They adhere as 
closely to each other, as the particles of either of them do 
separately. ‘The separation which is so easily effected. be- 
tween them, sometime after Death, is, obviously, the con- 
sequence of a decomposition of part of the outer surface of 
_ the True Skin, or of the inner surface of the Epidermis, or, 
partly of both. The product of the decomposition, is a 
highly foetid, viscid, transparent, matter. 

About a hundred and sixty years ago, a layer of a sub- 
stance, somewhat like another Cuticle, was described by 
Matricui*, as intervening between the Cuticle and the 
True Skin, to which he gave the name of Corpus Mucosum 
et Reticulare. This substance, he affirmed, was black in 
the Negro, and of various lighter colours, in the other va- 
rieties of the Human Species; and to it, therefore, he as- 
cribed the colour of the Skin in general. Since his time, 
most Anatomists have continued to describe a similar sub- 
stance, under the same, or a similar, name, such as Reticulum, 
or Reticulum Malpighianum, or Rete Mueosum ; some regard- 
ing it as a layer of the Epidermis, others as a distinct tex- 
ture; some considering it as non-vascular, others as nothing 
but a,network of Vessels}; all, however, agreeing, in as- 
cribing to it the colour of the Skin im general. In the 
Negro it is black, and in the other varieties of the Human 


_ © Oper. Omn. II. De Extern. Tact. Org. 

+ This last is Bicuat’s opinion. Anat. Gen. IV. p. 655. I find it quite im- 
possible to conceive, what extraordinary fallacy it could have been, which 
could have led this ingenious Anatomist to believe, that there was such a sub- 
stance, between the Cuticle and True Skin, as he has described so minutely, 
under the name of Corps Reticulaire. There is not only no such Membrane 
in this situation, but nothing at all resembling it. 
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Species, it was said to correspond, exactly, with their parti- 
cular hue. 

In the Negro, Cafire, and Malay, I have satisfied my- 
self by many dissections, that there is a Black Membrane in- 
terposed between the Epidermis and the True Skin, upon 
which the dark colour of these people entirely depends ; 
and hence I have no doubt, that the colour of Black Men 
in general, is owing tu.a similar substance. This Mem- 
brane sometimes peels off with the Cuticle, and sometimes 
adheres to the True Skin. It is more tender than the Cu- 
ticle, and thinner; but like it, perfectly inorganized, and 
without any appearance of holes, or plates, or fibres*. But, 
after the strictest examination, I have not been able to find 
any light-coloured Rete Mucosum, corresponding to this 
black one, in the inhabitants of Great Britain, nor in those 
of other nations, resembling them in colour. Ihave tried 
all the means usually said to be necessary for discovering it, 
and many others besides, but always without success: I am, 
therefore, disposed to deny the existence of any such Mem- 
brane in White Persons. ‘The greater number of Anato- 
mical writers seem to have copied the description of it, one 
from another; and I have little doubt, that those who con- 
ceived they had actually seen it, had seen only the Cuticle, 
from which they had previously peeled off some superficial 
layers. ‘The colour of the Skin in White People depends, , 
partly on the Cuticle, but chiefly on the True Skin, as al- 
ready remarked. (p. 236.) Whether this be the case, also, in 
“the Tawny Varieties of the Human Species, or whether they 


i 


* Mecxer’s description of this Membrane is the most minute, and the most 
accurate, I have met with. (Hist. de Acad. Roy. de Berlin 1753.) 

This author takes notice of a fact, which I have had many opportunities of 
observing 3 viz. that the Cicatrices of wounds, and the marks of the small Pox, 
or of Ulcers of any kind in Black People, so far from remaining white, as many 
have asserted, uniformly become blacker than the other parts of the Skin. 
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have not a ‘Tawny Membrane, like the Black Membrane of 
the Negro, I have had no opportunity of ascertaining. 


Tue Skin of the Female is thinner than that of the Male, 
and the Furrows on its surface are narrower and less deep. 
I know of no other difference between them. 


In the Foetus and young subject, the Skin is not thinner, 
in proportion to the other parts of the Body, than in the 
Adult. There is an obvious diminution, however, in its 
thickness in Old Age. 

The same Furrows may be seen in the youngest Foetus, 
on the outer surface of the Skin, as in the Adult; and of 
the same size proportionally. These Furrows, therefore, 
are not the consequence of frequent folding of the Skin by 
the action of Muscles, or the bending of Joints. The 
Wrinkles in old persons, are of a different nature altogether 5 
they are produced by the wasting of the soft parts which 
the Skin covers. | 

The Skin is less elastic in the young subject than in the 
‘Adult; and less elastic still, in old persons than in young. 

The True Skin is as thick, proportionally, in the Fcetus 
as at Maturity ; and its structure is the same. The Blood- 
vessels, however, on its outer surface, are always more easily 
injected, the younger the subject. The True Skin in old 
persons is almost always, thinner, proportionally, than in 
the Adult ; and its Vessels are less easily injected. 

Except the difference of thickness, and a slight diminu- 
tion in its elasticity in Old Age, the Cuticle is the same 
throughout the whole of Life*. 


* The Nails will be considered along with the Integuments of the Extremi- 
,#ies, ina different, part of the Work. 


2k 


QA4. HAIR IN GENERAL: 


CHAPTER V. 
THE ANATOMY IN GENERAL OF HAIR. 


It is unnecessary to say any thing respecting the general 
appearance of the Hairs of the Human Body; at least of 
that portion of them which projects beyond the surface of 
the Skin. I shall confine myself, therefore, to circumstan- 
ces which are less familiar. 

In every Hair, three parts may be distinguished; the 
Root, Middle Part, and Point. In the Root, I comprehend, 
not only that portion of the Hair which is contained in the 
Bulb, but the Portion which is lodged in the Skin ; in other 
words, all that part which is not seen externally. The Mid- 
dle Part and Point, are the parts which project beyond the 
surface of the Skin. 

By laying hold of a Hair with a pair of rounidapoiiséad 
forceps, and pulling gently, but steadily, its Root is gradual- 
Jy detached from the Bulb and the Canal in the Skin, and 
it is extracted entire. This operation may be practised on 
the Living Body, with very little pain. On the Dead Body, 
it is the more easily accomplished, the farther decomposition 
has advanced between the Cuticle and True Skin. I have 
already remarked, that the Hairs are almost always extract- 
ed in this manner, along with the Epidermis, when if is 
peeled off from the True Skin. 

All the Hairs in the Body are cylindrical, and taper re- 
gularly from the Root to the Point. In affirming that they 
are conical, I do not trust to my own microscopical observa- 
tions alone; my friend Dr. Brewster assures me, that he 
has always found them to be so. This circumstance, there- 
fore, affords the true explanation of the fact, said to have 
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been first remarked by Fourcroy* ; viz. that when a Hair 
is placed, Jengthways, between the points of the Finger and 
Thumb, and the Finger and Thumb are then moved back- 
wards and fowards on each other, the Hair is gradually for- 
ced from between them, and invariably in the direction of 
its Root. This motion had been supposed to.be owing to 
minute serrz on the sides of the Hair, all inclining towards 
its Point; although no such projections could be perceived, 
by the most powerful microscopes. The larger Hairs are’ 
often split into two, towards the point; this, however, as 
well as the general tapering along the whole of the Middle 
Part, I believe to be entirely owing to attrition. 

Whatever the colour of the Hair may be, the Root is al- 
ways whitish, and semitransparent; particularly that part 
of it which is lodged in the Bulb. It is always much softer, 
too, at this part, than at any other; the very lowest portion 
being almost fluid. ) 

After many observations with the microscope, I should 
be inclined to pronounce the Hair to be a solid cylinder 
throughout ; without cells or canals of any kind. There 
is in the whiskers of the Seal, a small conical cavity in that 
part of the Root of the Hair, which is contained in the Bulb : 
but whether there be a similar arrangement in Human Hair, 
I do not know. 

Nor have Hairs ever appeared to me, to be composed of fi- 
bres or lamine placed closely together, as one would be led to 
imagine, from the representations which have sometimes 
been given of them. Dr. Brewster very justly com- 
pares them to threads of spun glass; and it is one of the 
many curious facts, recently ascertained by this most inge- 
nious and successful inquirer, that Hairs depolarize Light, 
and possess the most perfect neutral axes; the axes being 
parallel and perpendicular to the axis of the Hairt-. 


® See BIcuat, Anat. Gener. IV. p. 812. + Phil. Trans. 1815. 
« ° ‘ R 3 * o\z AY 
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Like the Epidermis, the Hairs seem to be quite destitute. 
of Bloodvessels, Absorbents, and Nerves. In the disease 
called Plica Polonica, it was at one time supposed, that they 
acquired such a dégree of Vascularity, as to bleed when 
divided. But this is now ascertained to be a mistake*. 

The Chemical Properties of Human Hair, as far as they 
have yet been ascertained, are the following. 1. Mr. Hat- 
cHETT found+, that when Hair was long boiled, under the 
ordinary pressure of the Atmosphere, in Distilled Water, it 
imparted to the Water, only a small quantity of Gelatine. 
The substance which remained, possessed all the properties 
of Coagulated Albumen. When dried in the air, it was 
found to have lost much of the original flexibility and elas- 
ticity of Hair; so that it was very easily broken. He was 
induced to believe, also, from a variety of experiments, that 
the Hair which loses its curl in moist weather, and which 
is the softest and most flexible, is that which most readily 
yields Gelatin on boiling ; while that which is very strong 
and elsatic, affords it with greatest difficulty and in the small- 
est proportion. This opinion was corroborated by the ex- 
perience of a considerable Hair merchant in London. 

2. Vaua@uELint found, that Hair might be completely 
dissolved in Water, boiled in Papin’s Digester. In this 
operation, when the Heat was carried beyond a certain point, 
the Hair was wholly or partly decomposed ; as was shewn 
by the Ammonia, Carbonic Acid, and Empyreumatic Oil 
which were found in the solution. During the solution, also, 
under whatever degree of Heat, a large quantity of Sulphur- 


* T am quite aware of the minute description of the Structure of Hair which 
has been given by Bicuat. Anat. Gener. IV. p. 807. But in this instance, 
as well as in several others, it appears to me that Bicyar has written more 
from fancy than observation. % 

+ Phil. Transac. 1800. 

t Annales de Chimie. tom. 58. p. 41. There is an excellent abstract of Vas- 
@UELIN’s Memoir, in Nicnoxzson’s Journal, Vol. XV. p. 141. 
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ated Hydrogen Gas was evolved, which acted strongly. on 
the sides of the Copper vessel, turning them black; but the 
quantity: of the Gas was greater, the higher the temperature. 
When the Hair employed was black, or the Heat-was not 
sufficiently great to decompose it, a Black Matter remained, 
which fell down very slowly, in consequence of its minute 
division and the consistence of the solution. This Matter 
was found to be composed chiefly of a Black Oil, as thick 
_as Bitumen, soluble in a slight degree, either in Alcohol or 
Alkalis, and of Iron and Sulphur, perhaps united together. 
A Yellowish-Red Matter was left by Red Hair, in which 
was found a great deal of Oil, Sulphur, and a little Tron. 
The Watery solution of Hair, when filtered, has scarcely 
any colour. Concentrated Acids render it turbid; but an 
excess of these agents restores its transparency ; and weak 
Acids produce no change on it, The Infusion of Galls, 
and Oxygenated Muriatic Acid, form in it copious precipi- 
tates. Silver is blackened in it; and the Acetate of Lead 
is precipitated brown. The Solution, carefully evaporated, 
did not assume the consistence of Jelly on cooling, but re- 
mained glutinous 

3. VavQuELIN also found, that Hair, might be dissolv- 
ed in Water containing merely 4 per cent. of Caustic Pot- 
ash. During this solution, Hydrosulphuret of Ammonia 
was evolved. Black Hair left a black residuum, composed 
of a thick Oil, with Iron and Sulphur; and Red Han, a 
Yellow Oil, with very small quantities of the same ingredi- 
ents. In this Alkaline Solution of Hair, Acids form white 
precipitates, soluble in an excess of the Acids; and when 
these precipitates are thus redissolved, at the expiration of 
a certain time, an Oil appears on the surface, in the form of 
a pellicle with prismatic colours. The same Solution pre- 
cipitates Lead of a Black hue. 

4. The same Chemist ascertained, that each of the Acids, 
acted in a particular manner on Hair. The Sulphuric and 


248 HAIR IN GENERAL. 


Muniatic Acids first assumed a fine rose colour, and after- 
wards dissolved the Hair. Nitric Acid turned the Hair 
yellow, and when assisted by gentle Heat, dissolved it. In 
this case, the Solution of Black Hair exhibited a Black Oil 
on its surface, and the Solution of Red Hair, a red Oil; 
and both of these Oils ultimately grew white, and became 
concrete on cooling. The same Solution, when properly 
evaporated, afforded much Oxalic Acid; and the unchrys- 
tallizible mother-water contained Bitter Substance, a great 
deal of Iron, and Sulphuric Acid. Red Hair, in this opera- 
tion, gave more Sulphuric Acid, and less Iron, than Black. 
Oxygenated Muriatic Acid Gas first whitened the Hair, 
soon after softened it, and then reduced it to the form of 
a viscous and transparent paste like Turpentine, of a bitter 
taste, and partly soluble in water, partly m Alcohol. 

5. VavuauELIn found, that Alcohol extracted from Black 
Hair two kinds of Oil; the one White, which, on cooling, 
subsides in the form of little shining scales; the other of a 
Greyish-Green hue, which separates as the Alcohol evapo- 
rates, and ultimately becomes concrete also. Red Hair, 
likewise, afforded a White Concrete Oil, like Spermaceti, 
and another Oil, as Red as Blood, when the Alcohol. was 
evaporated. The Oil from White Hair, was nearly colour- 
less. | 

6. From Hair subjected to the action of Fire in close 
vessels, VAUQUELIN obtained the same products as from 
other Animal Substances; with this difference, that it af- 
forded more Sulphur, and gave out very little Gas. It left 
in the retort 0.28 or 0.30 of Coal. 

7. The same Chemist found, that Hair yielded, by inci- 
neration, Iron and Manganese, imparting a brownish-yellow 
colour to the ashes; Phosphat, Sulphat, and Carbonat of 
Lime; a little Muriat of Soda; and a considerable portion 
of Silex. ‘The ashes of Red Hair, were less coloured, be- 
cause they contained less Iron and Manganese; and the 
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ashes of White Hair yielded still less. These last, however, 
contained a great deal of Magnesia; at least a great deal 
with respect to the other ingredients; for the Hair scarcely 
yielded above .015 of ashes. 

The Bulbs of the Human Hair are so minute, that it is 
not easy to ascertain any thing respecting them, except their 
form. This varies a good deal in different regions of the 
Body. In some they are spherical, in others pyriform ; 
but for the most part they are cylindrical. They have a 
slightly greyish colour, which enables us to distinguish them 
the more easily, among the Cellular.and Adipose Substance, 
m which they are imbedded. 

Judging by analogy, from the structure of the Bulbs of 
those large Hairs, which form the whiskers of such Ani- 
mals as the Seal, I should imagine, that the Bulbs of the 
Human Hair consisted of two Coats or Tunics; an inner 
one, of a tender consistence, and very Vascular, embracing 
immediately the Root of the Hair; and an outer one, close- 
ly surrounding this, firmer, and less Vascular. 

The Bulbs of the Hairs, are always situated under the 
True Skin; but so close to its inner surface, that no part 
of the Hair is perceptible, between it and the Bulb. Im- 
mediately after leaving the Bulb, the Hair is received into 
a Canal in the True Skin, which is constantly observed to 
be more or less oblique. A small hole in the Cuticle cor- 
responds to this Canal; and the Hair passing through it 
also, reaches the outer surface of the Skin. In its passage 
through the True Skin, I believe, that it adheres to the 
sides of the canal just as Epidermis would do; and in pierc- 
ing the Cuticle, it seems to me most probable, that the 
sides of the hole by which it penetrates, are intimately unit- 
ed with it. | 


Tue differences in the Human Hair corresponding to 
Sex and to Age, are so familiar to every one, that they do 
not require pointing out. 


~ 
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CHAPTER VI. 
THE ANATOMY IN GENERAL OF CARTILAGE. 


CARTILAGE is the substance commonly known by the 
name of Gristle. It 1s distinguished from all the other Tex- 
tures of the Body, by its firmness, great elasticity, and pear- 
ly appearance. | 

The forms in which it occurs are very various; some- 
times it 1s found in layers or crusts, at other times in mass- 
es, more or less cylindrical. 

Thick slices of it are exactly like Opal; thin slices are 
transparent and almost colourless. 

On careful examination with the microscope, it appears 
to me, to bea uniform, homogeneous, substance, like Jelly, 
without either fibres, or laminze, or cells. 

There is no doubt of its being Vascular; but I do not 
know of any method by which its Bloodvessels can be in- 
jected after Death. ‘These Vessels, therefore, must be ex- 
ceedingly minute. I speak here only of pure Cartilage in 
the Adult; for in those pieces of Cartilage which form the 
Epiphyses of Bones before Maturity, Arterial Vessels, as 
large as a bristle, may often be seen, running towards some 
particular point, where Osseous Substance is beginning to 
form. 

Neither Absorbents nor Nerves have ever been traced in- 
to this Texture. 

When thin slices of it are dried, they become quite tran- 
sparent, and of a yellowish colour, and are almost as brittle 
as glass. ‘ 

Plunged into Boiling Water, it immediately shrinks up, 
and becomes yellower and more opaque than before. 
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Its Chemical Properties do not yet seem to have been 
particularly investigated. In its purest form, however, I 
believe, that it is entirely soluble in Boiling Water. Thin 
dried slices of it, I find, are acted upon by the Acids some- 
what in the same manner that Cuticle is*. 


CarTILAcE has the same structure in the Female as in 
the Male. 


In the Foetus and young subject, Cartilage has much 
less of the opal appearance, which we observe in it in the 
Adult. It is, also, more transparent, softer, and less elas- 
tic. In the Decline of Life, it becomes whiter, more opaque, 
harder, and less elastic; and in many parts of the Body, is 
to a greater or less extent, converted into Bone. This last 
change occurs very early after Middle Age, in some indi- 
viduals; but, in general, the tendency does not manifest it- 
self, until the later Periods of Life. 


CHAPTER VII. 
THE ANATOMY IN GENERAL OF BONE. 


Bone, or Osseous Substance, in the Human Body, resem- 
bles, in its recent state, the corresponding Texture in the 


Bodies of Quadrupeds. 


* In Mr. Hartcuett’s admirable Papers on Shell and Bone, and on Mem- 
branous Parts, (Phil. Trans. 1799, 1800.) there are several remarks on the 
composition of Cartilage. But the author does not state whether he analysed 
any of the Cartilage of the Human Body, or whether he does not in general 
mean by this term, the soft part of Bone, which is left after steeping it in di- 
luted Acids. He found it to resemble Coagulated Albumen in most of its 
Chemical Properties. : 

It cannot be sufficiently regretted, that this able philosopher has withdrawn 
himself so much, of late years, from those departments of experimental 
science, in which his talents seem so eminently calculated to lead to intereste 
ing discoveries. 
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I need say nothing respecting its colour, hardness, or 

elasticity. ° 

‘The fabric of the Skeleton alone, of which every person 
has a general notion, is sufficient to show the great varicty 
of forms under which it exists. In some parts, innumera- 
ble fibres and plates of it may be found, nearly as fine as a 
hair; in others, it occurs in solid pieces, fully half an inch 
thick. | 
Its structure is exceedingly simple. Divide it, and exa- 
mine its surfaces, with a common magnifying glass, or cut 
off slender films of it, and inspect them in a powerful micros- 
cope, and it will appear to be a uniform substance, with- 
out fibres, plates, or cells, penetrated everywhere by deli- 
cate Bloodvessels. 

The Bloodvessels admit of being injected with Size or 
Turpentine and Vermilion, pretty freely; but from the 
opacity and hardness of the Texture in its natural state, it 
is impossible to trace them, with the eye’ or by dissection, 
into its more interior parts. Thereis a very simple method, 
however, by which a piece of Bone, after it has been mi- 
nutely injected, may: be rendered almost perfectly transpa- 
rent; and then its Bloodvessels are displayed in the most 
beautiful manner, For this purpose, it is only necessary te 
steep the piece of Bone in Diluted Muriatic Acid, for a few 
hours, or days, or weeks, according to the thickness of the 
specimen, until it has become quite soft and pliable. It 
is then to be well washed, and after it has been gradually 
but completely dried, it is to be plunged into Spirit of Tur- 
-pentine. . The instant it is immersed in this fluid, it be- 
comes transparent; but the substance injected into the Ar- 
teries retaining its colour and opacity, the most minute ra- 
mifications of these Vessels are distinctly seen. 

There can be no doubt that Bone is also possessed of Ab- 
sorbents and Nerves; but these have not yet been traced 


into it, 
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~ he Sulphuric, Nitric, Muriatic, and Acetic Acids, when 
properly diluted, all soften Bone and render it pliable, with- 
out its being possible to discover, by the most minute in- 
spection, that a single particle of its substance has been re- 
moved. I have repeated this experiment many times; and 
on some of the most delicate portions of Osseous Substance 
in the Body. ‘The form and size of the slenderest fibre re- 
mains unaltered by the process. I find Muriatic Acid to 
be the menstruum best adapted for the purpose. In pro- 
portion as the piece of Bone becomes soft by this operation, 
it loses its yellowish colour, and becomes bluish or grey 5 
approaching somewhat in appearance to Cartilage. 

The very opposite effects are produced on Osseous Sub- 
stance by exposing it to a strong Heat. If a bit of Bone 
be burnt in a charcoal fire, of which the heat has been gra- 
dually raised to whiteness, and it be then carefully remov- 
ed and cooled very slowly, it will be found to have become 
exceedingly brittle, and of a pure white colour. — Still, not 
‘a particle of the Substance will appear to have been de- 
stroyed. If the process have been carefully conducted, it 
will have precisely the same shape and dimensions as be- 
-fore. | 

There is no Texture in the Body, of which the Chemical 
Properties have been more frequently or more minutely in- 
vestigated than Bone. ‘The following are the more import- 
ant facts relative to this subject, 

1. If a piece of recent Bone, be taken from a part of the 
Skeleton, where it is least exposed to any foreign admixture 
of Oily or Gelatinous matters, and after being well washed, 
be'rasped down, and boiled in Water for some time, it will 
yield to the Water a considerable quantity of Gelatine *. 


* It is an extremely common opinion, that a considerable quantity of Fat 
also is extracted from Osseous Substance by this process. I am convinced, 
however, from many experiments, that this is a mistake. There is no Oily 
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2. When a piece of Bone is immersed in Diluted Muria- 
tic Acid, an immediate, though inconsiderable, effervescence 
takes place. Minute Globules of a Gas, are seen rising 
from every point of the Bone. Hartcuert ascertained that 
this Gas was Carbonic Acid *. 

If the Bone be kept a sufficient length of time in the Di- 
luted Acid, it is rendered soft and flexible, as I have al- 
ready remarked; the Acid, notwithstanding, remaining clear 
and colourless. 

a. If to this Acid in which the Bone has been steeped, a lit- 
tle Infusion of Galls be added, a pretty copious precipitate 
takes place. 

If to the same Acid, Pure Ammonia be added, a very 
copious precipitation is produced, of a pure white, floccu- 
lent, matter, which is Phosphat of Lime. The quantity 
of Phosphat, on an average, which may be obtained in this 
manner, will, I believe, be found to be about 50 per cent. 
of the whole Bone analysed. 

If, after all the Phosphat of Lime has been separated by 
the Pure Ammonia, a little Carbonat of Ammonia be dropt 
into the remaining liquor, a small quantity of Carbonat of 
Lime is thrown down. The proportion of this, on an aver- 
age, seems to me, to be about 10 per cent. of the whole Bone 
analysed. 

b. Thé soft, flexible, substarice which remains, retaining the 
form of the Bone, after the ingredients just mentioned have 
been extracted by the Acid, was found by Harcuert F, to 
resemble Coagulated Albumen in most of its Chemical Pro- 
perties. It has usually been called Cartilage ; though it is 

perhaps better; to denominate it the Albuminous Part of 


Matter of any kind in pure Bone. When it seems to exist in it, it has been 
derived, by transudation, either from Adipose Substance without, or from 
Marrow within. 

* Phil. Trans. 1799. p. 328. 

+ Phil. Trans. 1799.- 
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Bone. Its quantity on an average, is from 35 to 40 per 
cent. of the whole Bone analysed. 

3. When a piece of Calcined Bone is plunged into Di- 
luted Muriatic Acid, Carbonic Acid is disengaged, and it 
is entirely dissolved ; and if to the solution Pure Ammonia, 
and .afterwards Carbonat of Ammonia, as in the last ex- 
periment, be added, FPhosphat and Carbonat of Lime 
are precipitated, and in the same proportions*. It is the 
Albuminous Part alone of Osseous Substance, therefore, 
which seems to be destroyed by Calcination; and upon this 
Part, it would appear, from the brittleness of Calcined 
Bone, the elasticity of the Texture entirely depends. On 
the other hand, it is the Calcareous Matter alone or chiefly, 
which is removed by the Diluted Acids; and to this, as the 
flexibility of the steeped Bone clearly shews, the firmness 
of Osseous Substance is owing. 

4, By a very delicate and difficult analysis, Fourcroy 
and VauQuELin say, that they obtained from Human Bone, 
Phosphats of Magnesia, Iron, Manganese, Silex, and Alu- 
mina. ‘They do not mention the quantities of these ingre- 
dients yielded; but there is no doubt, that they were ex- 
ceedingly minute. The account of the processes they em- 
ployed is tedious; and, therefore, I shall content myself 
with merely referring to the Memoir in which they are de- 


scribed}. 


5. Berzewius informs us, that by a minute analysis of 
recent, dry, Human Bone, the particulars of which, how- 


ever, he has not detailed, he obtained from it 2 per cent. 
of Fluat of Lime*. 


* T have repeatedly endeavoured to discover Sulphat of Lime in the Acid 


Solution both of Calcined, and Uncalcined, Bone; but always without suc- 
Gess. 


+ Journal de Physique. Tom. LXX. p. 135. Translated in Nicuotson’s 
Journal, vol. 50. ' 
‘+ Annales de Chimie, LXI. 
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I wave not been able to perceive any difference, betwee 
the Osseous Substance of the Female and that of the Male. 


In the Foetus and Infant, the colour of Bone is much 
redder than in the Adult. It becomes gradually paler as 
the individual approaches to Maturity. In the Decline of 
Life, it generally acquires a deeper tint of yellow. 

In point of consistence, it will be found to be softer and 
more elastic, the younger the subject; and harder and more 
brittle, the older. | 

Its specific Gravity almost invariably increases with the 
Age of the individual. 

Its Vascularity is much greater in early Life than at Ma- 
turity, and much less in Old Age. To this, no doubt, in 
part, the difference in its colour is owing. , 

With respect to Chemical Properties, it is sufficient to 
remark, that the quantity of Calcareous Matter contained 
in Bone, proportionally to the Albuminous Part, is always 
greater, the older the subject. This will account for the 
difference in its Specific Gravity, hardness, and strength at 
different periods of Life; and in part, also, for the differ- 
ence in its colour. 


CHAPTER VIII. 
THE ANATOMY IN GENERAL OF TENDON *. 


Tenpon or T'endinous Substance, is the Texture common- 
ly known by the name of Stnew. 


‘* This is precisely the same Substance, as that described by Bicuar 
(Anat. Gener. III. 145.) under the name of ‘* Systéme Fibreua.’? I have 
not hesitated, however, to reject this appellation, because it is equally ap- 
plicable to Nerve, Muscle, or even Cellular Substance, as to Tendon. 
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_Its shining, silvery, appearance, distinguishes it from 
every other Texture in the Body. | 

Its distribution is very various, and very extensive. It 
forms not only those appendages to Muscular Fasciculi 
called T’endons, from which it has received its name, but 
also Ligaments ; coverings to Bone and Cartilage, denomi- 
nated Periosteum and Perichondrium ; Aponeuroses, Fascia, 
Membranes, &c. 

It possesses very little elasticity, but it, is very flexible, 
and by far the toughest texture in the Body. 

It appears to be chiefly composed of very delicate, white, 
silvery looking fibres, which are first collected into Fasci- 
culi of different sizes, and then these are united together in 
various ways. Sometimes a piece of Tendon is formed of 
a number of such Fascicul, of considerable size, tied to-. 
gether longitudinally, by Fasciculi so much smaller, that 
they are not seen unless the larger ones be pulled a little 
from each other. At other times, the Fasciculi are inter- 
woven with each other, almost with the same regularity as 
the threads of a piece of cloth. At other times, again, they 
cross and intersect each other in every direction, forming a 
close, compact texture, which it is impossible to separate 
either into lamine or threads. I have never tried to discover, 
how minutely the Tendinous Fibres might be subdivided ; 
but it is no difficult matter to obtain them, by careful ma- 
ceration in water, more delicate than the filaments of silk. 

A few Bloodvessels may often be seen on the surface of 
a piece of Tendon after Death, even where no injection has 
been employed. After successful jection with Size and 
Vermilion, a good many more are generally brought into 
view; and if the piece of Tendon be dried and plunged 
into Spirit of Turpentine, the transparency which it imme- 
diately acquires, enables us to trace several of them into its 
Substance. In its natural state, however, Tendon is among 
the least vascular of the Textures. 

VOL. I. $ 
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No one, I believe, has yet succeeded in demonstrating 
its Absorbents or Nerves. 

When Tendon is exposed to a stream of air, it very soon 
dries, becomes yellowish, transparent, hard, and very elastic. 

By maceration in Water, it is rendered softer, and floc- 
culent on its surface, its fibres unfolding themselves very 
delicately. But this is a very tedious process. 

When plunged into Boiling Water, it immediately shrinks, 
loses its shining appearance, becomes yellowish, semitran- 
sparent, harder, and very elastic. 

Its. Chemical Properties require to be more carefully in- 
vestigated, than they have yet been. . In the meantime, I 
may observe, 1. That when small portions of it are boiled 
for a considerable length of time in Water, they are com- 
pletely dissolved, and the Water jellies on cooling. 2. Sul- 
phuric, Nitric, and Muriatic Acid act upon it very nearly 
in the same manner as they doupon Cuticle. The instant 
it is plunged into either of them, it shrinks up, becomes se- 
mitransparent, and elastic, just as it does in Boiling Water, 
but in a much greater degree. 3. The effects of the Pure 
Fixed Alkalies upon it are singular. At first they operate 
upon it somewhat like the Acids just mentioned ; but in- 
stead of dissolving it after a while, as these do, they seem to 
produce very little further change upon it; at least for a 
considerable length of time. If in this state, we remove it 
from the Alkali, and pull its parts gently asunder, the de- 
licate fibres will unfold themselves very readily, exhibiting 
at same time very bright prismatic colours. 


Tenvon in the Female, differs in no respect, from the 


same Texture in the Male. 


In the young subject, this Texture is of a bluer colour, 
softer, less tough, more vascular, and more easily soluble in 
Boiling Water than in the Adult. In the Old subject, on the 
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contrary, it is of a Yellower colour, much less shining, hard- 
er, tougher, less Vascular and soluble with much more dif- 
ficulty in Boiling Water, than at Maturity. 


CHAPTER IX. 


THE ANATOMY IN GENERAL OF SEROUS MEMBRANE, 


Serous Membrane is a substance scarcely so thick as a 
wafer, having one surface perfectly smooth and free, turned 
towards certain cavities of the Body, and another more or 
less focculent, connected by fine Cellular Substance, to the 
sides of these cavities, or to the surfaces of their contents. 

It is quite soft and fiexible, yet possesses considerable 
strength; and except when its Bloodvessels are filled with 
Blood or with coloured Injection, it is almost perfectly tran- 
sparent. 

A. successful injection of Size or Turpentine, coloured 
_ with Vermilion, brings into view, in general, such an amaz- 
ing number of fine Bloodvessels in this Membrane, that one 
would be almost inclined to suppose that it was entirely 
composed of Arteries and Veins. By proper management, 
however, Absorbents may be injected in it, even with Quick- 
silver, to an equal degree of minuteness. ‘There can be no 
doubt, therefore, that it is chiefly composed’ of these two 
systems of Vessels. Whether it contain any thing else but 
Vessels, remains to be ascertained. Nerves have not yet 
been traced into it ; although they may be seen, everywhere, 
ramifying on the parts with which its external surface is 
connected. 

When dried, it becomes transparent, firm, and elastic. 

By Maceration in Cold Water, it is rendered opaque, be- 
‘comes gradually softer, and is at last reduced to a pulp. 

2 
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All I have ascertained respecting its Chemical Properties 
is, that it is soluble in Water after very long boiling, and 
speedily soluble in Concentrated Acids. 


Ir is in every respect the same in the Female as in the 
Male. 


I know of no differences in its Anatomy corresponding to 
Age. 


CHAPTER X. 
THE ANATOMY IN GENERAL OF SYNOVIAL MEMBRANE, 


Synovial Membrane resembles Serous Membrane, in so far 
as it is a thin substance, having one smooth, free, surface, 
turned towards certain cavities of the Body, and another, 
connected by delicate Cellular Substance to the sides of 
these cavities, or to the parts contained in them. It. re- 
sembles this substance also in being transparent. 

But it differs from Serous Membrane in the following cir- 
cumstances. In_the first place, it is a substance possessing 
very little Vascularity in its healthy state. None of its 
Bloodvessels are almost ever seen filled with Blood after 
Death, nor can they be made to receive the finest injection. 
In the second place, its Absorbents are quite incapable of 
demonstration. Thirdly, very delicate fibres, like those of 
Cellular Substance, or like the finest filaments of Tendon, 
are distinctly perceptible in it after slight maceration. 
Fourthly, it is not so strong as Serous Membrane*. 

I have not investigated its Chemical Properties. 


* IT am very doubtful, whether all the circumstances in which these two Tex- 
tures are said to differ from each other by Bicuat (Anat. Gener. IV. p. 537), 
be well founded. At all events, it seems to me, that none of them can, with 
any propriety, be adopted as the grounds of an Anatomical distinction. 
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Its distribution throughout the Body is very extensive ; 
but it is only to be found where parts of such hardness as 
Tendon, or Cartilage, or Bone, are intended to rub upon 
each other*, 


T am not aware of any material difference in the Anato- 
my of Synovial Membrane, corresponding either to Sex or 
Age. 


* The continuation of the Synovial Membrane over the surface of Articu- 
lating Cartilages, (a distribution more than hinted at by Dre Nessir and Dr, 
Hunter, and, confidently maintained by Bicuart,) is, I am convinced from a 
number of experiments, afterwards to be detailed, when treating of the Skele- 
ton, altogether an Anatomical refinement. The continuation of the Tunica 

- Conjunctiva, over the Cornea of the Eye, is, I fear, a fiction of the same kind. 


ERRATA. 


Page 4, Line 29, for Artificial read Arterial. 
Page 107, Line 17, for Cerebellum read Cerebrum. 
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